
 

  

 

2022 COS Annual Meeting | Congrès annuel de la SCO 2022 
Abstract Booklet | Livre des résumés 

Poster Presentations | Présentations d’affiches 

 
 
• Glaucoma | Glaucome 

• Oculoplastics | Oculoplastie 

• Uveitis | Uvéite 

• Cataract | Cataracte 

• Paediatric ophthalmology | L’ophtalmologie pédiatrique 

• Cornea | Cornée 

• Retina | Rétine 

• Vision Rehabilitation | Réadaptation visuelle 

• Neuro-ophthalmology | Neuro-ophtalmologie 

• Public Health and Global Ophthalmology | Santé publique et ophtalmologie mondiale 

• Equity Diversity and Inclusion | Diversité, d'équité et d'inclusion 

 

 

 

 

 

 



GLAUCOMA | GLAUCOME 

Poster | Affiche 64 

 
Authors: Reinemary Michael, Andrew Toren, Leila Cape.  
Université Laval. 
Author Disclosure Block: R. Michael: None. A. Toren: None. L. Cape: None. 
 
Title: Publication and Outcome Reporting Bias Based on The Registration Status in Glaucoma Surgical 
Trials - A Systematic Review 
 
Abstract Body: 
Purpose: Despite the optimum of quality evidence randomized controlled trials (RCTs) provide, biases 
may be introduced and hinder their application. The primary objective of this study is to investigate 
outcome reporting bias and publication bias in RCTs investigating the surgical treatment of glaucoma. 
Study Design: Systematic review 
Methods: A literature review was conducted in MEDLINE, EMBASE and CENTRAL databases. Inclusion 
criteria included RCTs published in English between 2007 and 2021 that focused on the surgical 
treatment of patients of all ages with glaucoma or elevated intraocular pressure. Exclusion criteria 
included cadaveric and animal studies. Studies quality was assessed based on the Jadad score. 
Results: 7,561 citations were screened after deleting duplicates. 161 RCTs were eligible and included 
between 13 and 556 participants. 91% of them studied an adult population suffering predominantly 
from primary open-angle glaucoma (71%). Among included studies, 63% were not registered and 47% 
had statistically significant results. An upward correlation in registration was observed with time. 
However, 37% of the studies showed discrepancies between objectives in clinical trial registries and the 
published results. Risk factors for studies at higher risk of bias will be identified in further statistical 
analyses. 
Conclusions: Recording of RCTs is essential to ensure greater transparency and appropriate 
interpretation in the surgical management of patients with glaucoma. It would allow assessment of the 
quality, internal validity and external validity of the studies and help guide clinical decisions for a better 
care. 
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Title: Outcomes of GATT with cataract surgery or XEN with cataract surgery for the management of 
severe open-angle glaucoma 
 
Abstract Body: 
Purpose: Minimally invasive glaucoma surgeries (MIGS) have become increasingly common for the 
management of uncontrolled glaucoma. However, MIGS technologies are less commonly used in 
advanced stages of disease. This study sought to describe the outcomes of patients with severe open-
angle glaucoma who underwent GATT (gonioscopy-assisted transluminal trabeculotomy) with cataract 
surgery or XEN with cataract surgery. 
Study Design: Retrospective cohort study. 
Methods: This study identified all patients who had undergone GATT with cataract surgery or XEN with 
cataract surgery for the management of advanced OAG during the three year study period. Advanced 
disease was defined as a mean deviation of visual field < -12 OR vision loss in the central 10 degrees. All 
procedures were performed by a single surgeon at a single center during a three-year period. Outcome 
measures included surgical success, changes in intraocular pressure (IOP), number of topical glaucoma 
drops, visual field mean deviation (MD), best-corrected visual acuity (BCVA), and post-operative 
complications. Surgical success was defined as IOP < 14 mmHg and 20% reduction at 12 months without 
topical IOP-lowering drops (complete success) or with topical IOP-lowering drops (qualified success). All 
patients requiring further surgical intervention, or who experienced loss of light perception were 
automatically classified as failure. 
Results: Seventy (70) eyes were enrolled in this study, including 35 who had undergone GATT and 35 
who had undergone XEN. Overall surgical success rate was 71.4% (25 of 35) for eyes that underwent 
GATT and 74.3% (26 of 35) for eyes that underwent XEN. Percent IOP reduction from baseline to 12 
months follow-up was 32% and 48% for GATT and XEN cohorts, respectively. All cases of surgical failure 
were classified as such due to above-target IOP. No further IOP-lowering surgery or complications were 
reported in any patient. 
Conclusions: GATT and XEN have the advantage of being less invasive than traditional surgical 
management of severe OAG. We describe favourable outcomes with these techniques. However, larger 
studies with prospective design are warranted. 
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Title: The Effect of Gingko Biloba Extract (GBE) on Optic Nerve Head Perfusion Examined Using Ocular 
Coherence Tomography Angiography (OCT-A): A Prospective Study 
 
Abstract Body: 
Purpose: The purpose of this study was to evaluate the effect of gingko biloba extract (GBE) on macula 
and optic nerve head perfusion examined using ocular coherence tomography angiography (OCT-A). 
Study Design: Prospective, interventional pilot study. 
Methods: Six patients with a diagnosis of mild primary open angle glaucoma (POAG) were included in 
this study. POAG diagnosis was based on the clinical assessment, optical coherence tomography (OCT), 
and visual field defects using the Humphrey Field Analyzer. Patients were included if they had a mean 
deviation (MD) better than -10 dB, and a best corrected visual acuity (BCVA) better than or equal to 0.3 
logMAR. Patients with other ocular diseases, high refractive errors, and history of glaucoma surgery 
were excluded. Additionally, patients with seizure disorders, on anticoagulation therapy, or on 
medications with possible interactions with GBE were excluded. The participants received GBE 
supplementation (a 120 mg soft gel twice a day) for a four-month period. All participants had baseline 
OCT-A optic nerve head and macula imaging performed on both eyes prior to initiation of GBE. Repeat 
imaging was performed after completion of the four-month course of GBE. The primary outcome of 
interest was the difference in perfusion density of the superficial vascular plexus of the macula and the 
optic nerve head annulus (adjusted by optic nerve head dimensions) before and after GBE 
supplementation. This study was approved by the institutional research ethic board and was registered 
with ww.clinicaltrials.gov (NCT04846179). 
Results: Six patients were included in the analysis which were composed of two females and four males. 
The average age of the participants was 69.3 years. The average baseline BCVA was 0.08 LogMAR. In 
post-consumption measurements, macular and optic nerve head annulus superficial vascular plexus 
perfusion density were not statistically significantly higher than pre-consumption measurements (p = 0.3 
and p = 0.5, respectively). No significant difference was observed in post-consumption BCVA compared 
to baseline measurements. 
Conclusions: Our study suggests that four-month supplementation with gingko biloba extract does not 
result in a significant increase in perfusion density of the macula and optic nerve head. Larger, 
comparative studies are needed to demonstrate the effects of GBE supplementation on ocular vascular 
density and glaucoma disease course. 
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Title: Binocular summation function in patients with mild glaucoma 
 
Abstract Body: 
Purpose: Glaucoma is a chronic, slowly progressive optic neuropathy with a distinctive pattern of optic 
nerve damage and visual field loss that can lead to severe visual impairment and blindness. Typically, it 
affects both eyes, and therefore binocular assessment of visual function may be important for predicting 
the patients’ ability to execute activities of daily living. In this study we examined the integrity of 
binocular summation function in patients with mild glaucoma who had no significant interocular 
functional and structural asymmetries detected with standard clinical measures, and compared these to 
healthy controls. 
Study Design: Observational, case-control study. 
Methods: 48 subjects with mild glaucoma (age 65 ± 12 years) and 43 healthy controls (age 60 ± 12 
years) were included. Stereoacuity was measured using the Random Dot Stereoacuity Test. Visual acuity 
was assessed binocularly and monocularly with each eye at high (95%) and low (25%) contrast using a 
computerized version of the ETDRS charts, at 6m. The eye with the best monocular acuity was deemed 
the better eye. Binocular summation was evaluated with a binocular ratio (BR), defined as the ratio 
between monocular acuity of the better eye and binocular acuity. 
Results: Overall, visual acuity was statistically — but not clinically — poorer in glaucoma group 
compared to healthy controls, F(1, 88) = 11.9, p=0.001. BR at low contrast was significantly larger than 
that at high contrast for the glaucoma group p=0.003. BR was similar for both contrast levels for the 
control group. Stereoacuity was 111 ± 198 arcsec for the glaucoma group and 58 ± 104 arcsec for the 
control group, but these differences were not statistically significant, p=0.12. There was no relationship 
between BR and stereoacuity in both groups. Differences in clinical measures (i.e., visual field sensitivity, 
retinal nerve fiber layer thickness, cup-to-disc ratio) between the better and the worse eye had no 
correlation with BR at both contrasts. 
Conclusions: Despite reduced monocular inputs, binocular summation function was preserved in 
patients with mild glaucoma. These preliminary results suggest that a compensatory binocular 
adaptation may exist in mild glaucoma to overcome the poorer monocular function, but whether this is 
true for more advanced glaucoma remains to be explored. We are currently studying binocular 
summation for other visual functions including contrast sensitivity, Vernier acuity, and visual acuity with 
and without crowding. Evaluation of binocular function should be considered in the routine clinical 
practice and for monitoring of patients with glaucoma. 
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Title: Eligibility Criteria of Clinical Trials Published in Glaucoma 
 
Abstract Body: 
Purpose: Well-designed clinical trials provide clinicians with the most unbiased measures of efficacy for 
new medications, interventions and devices. Selectively including patients is important to obtain 
feasible trials, reliable results and a high degree of internal validity. However, this must be balanced by 
the clinician’s need to apply the findings to individual patients. The unnecessary exclusion of certain 
patient populations may lead to impaired generalizability of results. Thus, we sought to determine the 
nature and extent of exclusion criteria in published glaucoma clinical trials and their contribution to the 
representation of certain patient populations. 
Study Design: Retrospective literature review. 
Methods: A retrospective literature review of phase 3 and phase 4 completed interventional clinical 
glaucoma trials in ClinicalTrials.gov was conducted. From the identified search results, a literature 
review was performed to identify relevant publications for each clinical trial. The trial registries, 
protocols and subsequent publications were reviewed to identify pertinent trial characteristics and 
extract eligibility criteria. 
Results: Of the 1099 interventional clinical trials from our initial search, 526 (48%) met our inclusion 
criteria. Of these, 202 (38%) had publications identified. 159 (79%) of the publications were randomized 
clinical trials, 43 (21%) were observational studies and 20 (10%) were crossover studies. The majority of 
trials published examined interventions with medications (73%), surgical interventions (25%), implants 
(16%) and laser interventions (10%). The size of trials varied between 10 and 2298 patients, with a mean 
and median of 228 and 112, respectively. Trials were largely industry-funded (86% of registered trials, 
71% of published trials). Primary open angle glaucoma (73%) was the most common diagnosis studied, 
followed by ocular hypertension (50%) and pseudoexfoliation glaucoma (34%). Trial publications 
reported an average of 17.2 ± 8.8 (SD) exclusion criteria. Patients were commonly excluded based on 
ocular history criteria (93%), glaucoma-related criteria (89%), concurrent ocular disease criteria (75%), 
age-based criteria (70%) and medication-related criteria (61%). 
Conclusions: Published clinical trials in glaucoma did not always clearly report exclusion criteria. These 
findings highlight the need for transparent reporting and justified eligibility criteria. Further analysis may 
reveal which type of trials would benefit most from more careful consideration of eligibility criteria to 
minimize exclusions of certain patient populations. 
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Title: Efficacy of Gonioscopy-assisted Transluminal Trabeculotomy in Young Uveitic Glaucoma Patients 
 
Abstract Body: 
Purpose: Gonioscopy-assisted transluminal trabeculotomy (GATT) is a minimally invasive procedure 
shown to control the intraocular pressure (IOP) and medication burden in patients with glaucoma. 
Previous studies have shown GATT to be a good surgical tool in young patients with uveitic glaucoma 
secondary to juvenile idiopathic arthritis (JIA); however, evidence in young adults with uveitic glaucoma 
without JIA is limited. In this study, we report the surgical outcomes of young uveitic glaucoma subjects 
that underwent GATT. 
Study Design: Retrospective interventional case series. 
Methods: Cases were recruited retrospectively from two glaucoma specialists in Vancouver, BC with 
surgeries performed between January 1, 2020 - April 30, 2021. Ethics approval was obtained from the 
University of British Columbia ethics board. Eyes of uveitic glaucoma patients between 18 and 40 years 
of age that underwent GATT as a standalone procedure were included. Patients with a history of or 
current retinal disease, non-glaucomatous optic neuropathy, and neurologic disease were excluded. 
Changes in IOP, medication burden, and best-corrected visual acuity (BCVA) were recorded. 
Results: 6 eyes of 5 patients with a mean age of 31.2 ± 6.5 years and a minimum 6-month follow-up 
were included. IOP decreased from 30.2 ± 5.8 mmHg to 11.8 ± 4.8 mmHg and 10.8 ± 1.7 mmHg at one 
and six months postoperative, respectively. Medication use decreased from 4.8 ± 0.8 to 2.3 ± 1.5 and 1.5 
± 1.5 mmHg at one and six months postoperative, respectively. BCVA remained stable from 0.49 ± 0.33 
to 0.62 ± 0.37 six months postoperative. 
Conclusions: Our results highlight that GATT as a surgical procedure yields good six-month outcomes in 
young uveitic glaucoma cases supported by the significant IOP and medication reduction observed 
postoperatively. 
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Title: Corneal Hysteresis and Central Corneal Thickness: A Significant Association with SIBS Microshunt 
Surgical Outcomes 

Abstract Body: 
Purpose: Recent work has associated low corneal hysteresis (CH) with higher trabecular bypass surgery 
reoperation rates. Post-operative wound healing impacts all glaucoma surgeries, and in particular bleb 
forming surgeries. Matrix and cell biology studies demonstrate that increased extracellular matrix 
stiffness is a major factor promoting scarring through direct myofibroblast activation. CH may be 
considered a surrogate marker of ocular extracellular matrix biomechanical properties, as it can predict 
the compliance of posterior ocular tissues such as the optic nerve surface and lamina cribrosa. We 
hypothesize that lower CH is associated with stiffer ocular tissues and can identify patients with a 
propensity for dysregulated ocular wound healing, and by extension, increased failure rates of bleb-
forming surgeries. 
Study Design: Retrospective, interventional case series. 
Methods: Consecutive patients with recent CH and central corneal thickness (CCT) measurements 
undergoing SIBS microshunt implantation between July 2015 and July 2020 were included. For 
comparisons, the cohort was divided into lower and upper 50th percentiles based on CH and/or CCT. 
Main outcome was proportion of eyes at 1-year with (1) no 2 consecutive IOPs >14 mmHg or clinical 
hypotony, without (complete) or with (qualified) glaucoma medications; and (2) ≥20% reduction from 
baseline IOP. Secondary outcomes included median IOP, medications, risk factors, post-operative 
interventions, complications, and reoperations. 
Results: Fifty-one eyes of 50 patients were included. Low (<9mmHg) and high (≥9mmHg) CH cohorts 
only differed significantly in median [IQR] baseline medication use (4 [3-4] vs. 3 [1-4], respectively). After 
12-months, patients with low CH achieved a 53.8% success rate and the high CH cohort achieved 76.0%.
Patients with both low CH (<9mmHg) and low CCT (<533µm) achieved success in 43.8% of cases,



whereas the remaining patients achieved an 85.7% success rate. The low CH cohort experienced a 
significantly higher risk of failure (HR 9.3; 95%CI 2-43). Further, for each 1 mmHg lower a patient’s CH, a 
significantly increased risk of failure was observed (HR 1.6; 95%CI 1.1-2.2). Patients in the low CH cohort 
required significantly more post-operative medications (2.9 vs. 0.6; p<0.0001) and experienced 
significantly shorter medication-free survival time (5.8 v. 7.3 months; p<0.001). Needling rates were 
significantly higher in the low CH cohort (OR 4.3; 95%CI 1.1-16.2), as were reoperations (OR 4.1; 95%CI 
2.1-8.1). 
Conclusions: Our findings, while limited by sample size and their retrospective nature, strongly suggest 
that CH impacts subconjunctival glaucoma surgery outcomes. More work encompassing basic science 
and prospective clinical studies is required to fully explore this novel and potentially robust risk factor. 
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Title: Trabecular micro-bypass stent implantation combined with phacoemulsification in primary 
angle closure glaucoma compared to primary open angle glaucoma 
 
Abstract Body: 
Purpose: Data on the trabecular microbypass stent (iStent) in eyes with angle closure glaucoma remains 
very limited. This study aims to investigate the effect of iStent combined with phacoemulsification on 
intraocular pressure (IOP) and medication use in primary angle closure glaucoma (PACG) and primary 
open angle glaucoma (POAG) patients. 
Study Design: Retrospective comparative cohort study on all eyes with a diagnosis of PACG and a 
randomly selected group of consecutive POAG eyes that received iStent combined with 
phacoemulsification between 2012 and 2018. 
Methods: Data at 1 year after surgery was analyzed. IOP, medication, and best corrected visual acuity 
(BCVA) were compared. Complications and secondary interventions were evaluated. Surgical success 
was defined as either medication reduction with no IOP increase, or 20% IOP reduction with no 
medication increase from baseline. Success was compared using a non-weighted log-rank test. 
Results: 56 eyes with PACG and 56 eyes with POAG underwent iStent implantation with 
phacoemulsification. The PACG group had higher baseline IOP, better BCVA, and previous LPIs. At 1 year, 
mean IOP decreased from 20.9±8.5mmHg to 13.7±2.9mmHg in PACG eyes (p<0.001), and from 
17.2±3.8mmHg to 13.5±2.7mmHg in POAG eyes (p<0.001). Medication use dropped from 2.3±1.6 classes 
to 1.4±1.5 classes in PACG eyes (p<0.001), and from 2.0±1.5 classes to 1.3±1.4 classes in POAG eyes 
(p<0.001). There was no difference in mean IOP (p=0.87), medication use (p=0.87), or BCVA (p=0.15) 
between the two groups at 1 year. The one-year success rate was 77.3% in the PACG group and 75.5% in 
the POAG group. The most common postoperative complications in the PACG group were peripheral 
anterior synechiae (PAS) development in 9 eyes, compared to none in the POAG group, as well as stent 
malposition in 3 eyes (16.1%). There were 4 (7.1%) cases of stent obstruction in PACG eyes, of which 2 
(3.6%) underwent laser. 8 (14.3%) PACG eyes and 2 (3.6%) POAG eyes underwent anterior chamber 
paracentesis due to high IOP. There were no reoperations. 
Conclusions: Combined iStent implantation with phacoemulsification in PACG patients provided for 
similar IOP lowering and reduction in medication use compared to POAG patients up to 1 year with a 
good safety profile. PAS formation is a consideration. 
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Title: Novel 63µm ab interno gelatin microstent versus conventional 45µm microstent: Early results 

Abstract Body: 
Purpose: The 63µm ab interno gelatin microstent (Xen63) is a novel device with a larger lumen than the 
currently available 45µm microstent (Xen45). This study is amongst the first compare the impact of the 
Xen63 device on IOP and glaucoma medication use versus Xen45. 
Study Design: Retrospective comparative cohort study. 
Methods: Consecutive patients who underwent Xen63 implantation from February 2020 to June 2021 
were compared with randomly selected patients who underwent Xen45 implantation. Standalone and 
combined cases with phacoemulsification were included. Success was defined as IOP ranges of 6-14 
mmHg, 6-17 mmHg, or 6-21 mmHg plus 20% IOP reduction from baseline, starting at 1 month after 
surgery, without reoperations. Success without glaucoma medications (complete) and with medications 
(qualified) were tabulated. Data up to 6 months after surgery were analyzed. 
Results: 42 eyes underwent Xen63 implantation, and 42 eyes underwent Xen45 implantation. The 
groups had similar baseline characteristics. Overall, mean age was 66.7 ± 14.0 years, 47 (55.9%) patients 
were female, and 38 (45.2%) patients had advanced disease. 12 Xen63 (28.6%) and 13 Xen45 (31.0%) 
cases were combined with phacoemulsification. Preoperative IOP was similar between the two groups 
(Xen63: 25.9 ± 9.2 mmHg, Xen45: 26.0 ± 8.4 mmHg, p=0.88). At 6 months, mean IOP was significantly 
lower in Xen63 eyes (12.1 ± 4.2 mmHg vs. 15.6 ± 4.7 mmHg, p<0.001). Similarly, Xen63 eyes used 
significantly fewer medication classes at 6 months (0.4 ± 1.1 classes vs. 1.3 ± 1.4 classes, p<0.001), 
despite similar use at baseline (Xen63: 3.9 ± 1.1 classes, Xen45: 3.6 ± 1.0 classes, p=0.26). 6-month 
complete success was higher in the Xen63 group with IOP criteria of 6-14 mmHg (75.1% vs. 47.6%, 
p=0.01) as well as criteria 6-17 mmHg (75.6% vs. 50.0%, p=0.043). The crude hazard ratio of failure of 
Xen63 relative to Xen45 was 0.42 (0.21-0.83) and 0.50 (0.25-0.99) for criteria of 6-14 mmHg and 6-17 
mmHg, respectively. 
Conclusions: The novel Xen63 microstent resulted in significantly greater IOP lowering and medication 
reduction compared to Xen45 in the early postoperative course with good safety profile. 
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Title: Various Micropulse G6 Transscleral Laser Therapy Exposure Times and Energy Levels and its Effect 
on Intraocular Pressure in Glaucoma Patients with Mild, Moderate and Severely Elevated IOP 
 
Abstract Body: 
Purpose: To investigate the effectiveness of Micropulse Transscleral Laser Therapy (MPTLT) within three 
groups of glaucoma patients with varied degrees of Intraocular pressure (IOP) elevation through the 
comparison of surgical outcomes from baseline up to 12 months post-surgery. 
Study Design: Retrospective analysis. 
Methods: Retrospective chart review of 117 eyes who received MPTLT by a single glaucoma specialist in 
Miramichi from 2018 to 2021 and who had at least one follow up. Patients were divided into three 
groups: IOP below 20mmHg, 20-30mmHg, and greater than 30mmHg. For each IOP cohort, repeated 
measures ANOVAs were performed to assess differences within each group for baseline, 4-6 month, and 
11-12 month follow-up measurements of IOP, BCVA and number of glaucoma controlling mediations. 
Success was defined as having an IOP between 6-21mmHg or a 30% reduction in IOP from baseline, no 
increase in ocular antihypertensive medication classes, and no vision loss greater than or equal to 2 
Snellen lines at the last visit. 
Results: A total of 117 eyes with glaucoma treated with MPTLT between 2018 and 2021 were included. 
Mean age was 73.7 and 64 were male. Primary glaucoma was diagnosed in 41.1% of eyes. Mean energy 
delivered was 158.8 +/- 67 J, 162.1 ± 65.6 J, 209.5 ± 104.2 J in mild, moderate, and severe groups, 
respectively. From baseline to final follow up there was a statistically significant decease in IOP in the 
moderate (p<0.001) and severely elevated (P<0.001) IOP groups and a statistically significant decrease in 
number of ocular antihypertensives medications in the mild group (p<0.001). There was no statistical 
difference in BVCA from baseline to final follow up in any of the three cohorts. 
Conclusions: Within 12 months of receiving MPTLT, patients with mild and severely elevated IOP are 
most likely to benefit a significant decrease in IOP, whereas patents with mild IOP elevation are more 
likely to have a reduction in number of medication classes. There were no significant changes in vision 
within the three cohorts following MPTLT. 
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Title: Safety and Effectiveness of MicroPulse Transscleral Laser Therapy in Non-Incisional Eyes with 
Ocular Hypertension, Early and Moderate Glaucoma 
 
Abstract Body: 
Purpose: Though MicroPulse transscleral laser therapy (TLT) is effective in all types of glaucoma, 
including refractory glaucoma, and safer than traditional cyclophotocoagulation, there is limited 
evidence of its use in non-incisional eyes. This study evaluates and compares the safety and 
effectiveness of MicroPulse TLT in non-incisional eyes with ocular hypertension (OHT), early and 
moderate primary open-angle glaucoma (POAG). 
Study Design: Retrospective cohort study 
Methods: All consecutive eyes with OHT, early and moderate POAG that underwent MicroPulse TLT 
from May 2016 to March 2018 at a single outpatient clinic in Ontario, Canada were included. The 
Canadian Ophthalmological Society guidelines were used for staging of glaucoma. Eyes were excluded if 
an incisional glaucoma procedure was performed prior to MicroPulse TLT. Laser settings were 
maintained at 80 seconds per hemisphere, 160 seconds per eye with a duty cycle of 31.3% and power 
range of 900-2800 mW. The primary outcomes included mean IOP reduction ≥20% from baseline, 
adverse events, and change in logMAR corrected distance visual acuity (CDVA) from baseline. Secondary 
outcomes included change in topical medications from baseline, number of retreatments, and 
escalation to incisional glaucoma procedures during follow-up. 
Results: A total of 150 eyes from 96 patients were included: 35 had OHT, 68 had early POAG, and 47 had 
moderate POAG. All cohorts experienced a significant mean IOP reduction at 1, 3, 6 and 12-month 
follow-ups (p<0.05). By 12-months, 71.4% of eyes with OHT, 69.7% with early POAG, and 48.3% with 
moderate POAG achieved an IOP reduction ≥20% from baseline. No patients developed persistent 
inflammation, persistent hypotony, phthisis bulbi or sympathetic ophthalmia. At 12-months, the mean 
CDVA (0.30 ± 0.43) in the total cohort was unchanged from baseline (0.31 ± 0.42, p=0.51). At 12-months, 
the mean number of topical glaucoma medications (1.44 ± 1.03) in the total cohort increased non-
significantly from baseline (1.14 ± 1.02, p=0.09). Sixteen eyes (10.7%) required retreatment within 4.5 ± 
4.3 months of initial treatment. Retreatment provided an additional 1.0mmHg of IOP reduction 
(p=0.155). By final follow-up, 4 eyes (2.7%) required escalation to incisional procedures. 
Conclusions: MicroPulse TLT is a safe and effective adjunctive treatment in lowering IOP in non-
incisional eyes with OHT, early and moderate POAG. Our results suggest that MicroPulse TLT can be 
used earlier in the treatment paradigm, as an alternative to incisional approaches. 
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Title: The role of artificial intelligence in analysis of fluid biomarkers for diagnosis and management of 
glaucoma: a systematic review 
 
Abstract Body: 
Purpose: This study aims to characterize the types of AI and bioinformatics used in glaucoma research 
and their utility in the development of diagnostic and prognostic clinical tools. Given the complexity of 
relationships between biofluid biomarkers and clinical characteristics, advanced strategies are required 
to uncover meaningful trends for paradigm shift in research and personalized glaucoma management 
strategies. 
Study Design: Systematic review. 
Methods: This study was conducted in accordance with the Preferred Reporting Items for a Systemic 
Review and Meta-analysis (PRISMA) guidelines (protocol registration CRD42020196749). A 
comprehensive search was conducted across 5 electronic databases including EMBASE, Medline, 
Cochrane Central Register of Controlled Trials, Cochrane Database of Systematic Reviews, and Web of 
Science from inception to August 1, 2021. Studies pertaining to biofluid biomarker analysis using AI or 
bioinformatics in glaucoma were included. Identified studies were critically appraised and assessed for 
risk of bias using the Cochrane Risk of Bias 2 and Joanna Briggs Institute Critical Appraisal tools. 
Results: A total of 10,264 studies were screened and 35 studies met the inclusion criteria, including 17 
case-control studies (49%), 12 prospective cohort studies (34%), and 6 retrospective cohort studies 
(17%). Twenty-one studies examined disease characteristics, 9 explored treatment or surgery, and 5 
developed diagnostic algorithms. Primary open angle glaucoma was the most commonly studied 
glaucoma subtype (52% of included studies), followed by neovascular glaucoma (12%), primary angle 
closure glaucoma (12%), and normal tension glaucoma (7%). The most commonly used analysis method 
was regression analysis (29%), used to evaluate the isolated impact of a biomarker on glaucoma 
development, progression, or treatment outcome by adjusting for established relationships. With 
regards to AI, discriminant analysis was the most commonly used (15%), and was applied to differentiate 
between different glaucoma status groups or healthy controls. Discriminant analysis and artificial neural 
network predictive models displayed strong differentiating ability, with average sensitivity >80% and 
specificity >90%. Additional AI methods included KEGG (9%), principal component analysis (8%), support 
vector machine (8%), gene ontology (8%), and artificial neural networks (6%). Studies each identified 
between 1 and 773 differentially expressed biomarkers, with very little overlap between studies. 
Conclusions: The use of models such as discriminant analysis and artificial neural network can inform 
clinical decision making with high sensitivity and specificity. While insight into differentially expressed 
biomarkers is valuable in pathogenic exploration, no clear pathogenic mechanism in glaucoma has 
emerged. 
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Title: Medium-term clinical outcomes of Xen Gel Stent implantation with and without combined 
cataract extraction 
 
Abstract Body: 
Purpose: Assess efficacy and safety of Xen Gel Stent (XGS) implantation to lower intraocular pressure 
(IOP) and glaucoma medication burden. 
Study Design: Retrospective observational cohort study. 
Methods: This study comprised all patients who underwent XGS implantation in Corner Brook, 
Newfoundland and Labrador from 2016-2020. Data aggregation included demographics; glaucoma 
subtype and severity; stent-only or combined with cataract extraction; pre-operative IOP; post-operative 
IOP at 1 week, 1 month, and 4-6 months; pre- and post-operative number of glaucoma medication 
classes; complications; and frequency of bleb needling. Data were described using descriptive and basic 
statistics. Paired t-tests were used to compare the number of pre- versus post-operative medications. 
Two-way ANOVA was used to determine differences in pre- versus post-operative IOP and number of 
glaucoma medication classes between subgroups. 
Results: A total of 121 patients were included. The mean age was 72.5 ± 12.7 years. The most common 
glaucoma subtype was primary open angle glaucoma (57.8%, n=70). The mean pre-operative IOP was 
22.0 ± 7.7 mmHg and post-operative IOPs at 1 day, 1 week, 1 month, and 4-6 months were 13.7 ± 7.6 
(n=121), 11.8 ± 6.0 mmHg (n=117), 14.3 ± 6.8 (n=111), and 13.5 ± 5.0 (n=105) mmHg, respectively. In the 
overall analysis, the mean IOP reduction was greatest at post-operative week 1 (10.0 mmHg, 95% CI 
7.656 to 12.27, p<0.0001), and this reduction was sustained at post-operative months 4-6 (8.6 mmHg, 
95% CI 6.174 to 10.96, p<0.0001). When comparing the stent-only and combination groups, there was a 
greater mean IOP reduction in the stent-only group on post-operative day 1 (-4.0 mmHg, 95% CI, -7.531 
to -0.4154, p=0.0203), but this difference was not sustained on subsequent follow-up visits. The mean 
number of glaucoma medication classes was 3.4 ± 1.2 pre-operatively and 1.4 ± 1.4 post-operatively 
(difference = 2.0, 95% CI -2.345 to -1.704, p<0.0001), with no statistically significant differences in the 
stent-only versus combination groups. Patients with severe glaucoma were more likely to have a greater 
reduction in number of medication classes (2.1, 95% CI 1.713 to 2.501, p<0.0001) compared to patients 
with mild or moderate glaucoma (1.3, 95% CI 0.3011 to 2.366, p=0.0082). The needling rate was 47.9% 
(n=58). 
Conclusions: XGS, both with and without combined cataract extraction, demonstrates a strong and 
sustained reduction in the mean IOP and number of glaucoma medication classes. Needling remains a 
common post-operative intervention to mitigate bleb fibrosis. 
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Title:Hydrus Microstent implantation with combined cataract extraction: medium-term clinical 
outcomes 
 
Abstract Body: 
Purpose: To assess the efficacy and safety of Hydrus Microstent (HMS) implantation combined with 
cataract extraction to lower intraocular pressure (IOP) and glaucoma medication use. 
Study Design: Retrospective observational cohort study. 
Methods: All patients who underwent combined cataract extraction and HMS implantation in Corner 
Brook, Newfoundland and Labrador from 2016-2020 were included. Data were collected on 
demographics; glaucoma subtype; glaucoma severity; pre-operative IOP; post-operative IOP at 1 week, 1 
month, and 4-6 months; pre- and post-operative number of glaucoma medication classes; and 
complications. Descriptive and basic statistics were performed. Paired t-tests were used to compare the 
number of pre- versus post-operative medications. Two-way analysis of variance (ANOVA) with 
Dunnett's multiple comparisons was used in the overall analysis and Tukey's multiple comparisons was 
used in the subgroup analyses. P-values less than 0.05 were considered statistically significant. 
Results: A total of 68 patients were included with a mean age of 71.7 ± 8.0 years. The most common 
indication for HMS with combined cataract extraction was primary open angle glaucoma with cataract 
(66.2%). The mean pre-operative IOP was 23.0 ± 8.6 mmHg and post-operative IOPs at 1 day, 1 month, 
and 4-6 months were 15.2 ± 5.8, 13.5 ± 4.7, and 13.5 ± 3.0 mmHg, respectively. The mean IOP reduction 
was greatest at post-operative month 1 (10.0 mmHg, 95% CI 6.959 to 12.96, p<0.0001), and this 
reduction was sustained at post-operative months 4-6 (9.6 mmHg, 95% CI 6 5.081 to 14.09, p<0.0001). 
Patients were using 3.1 ± 1.0 versus 2.6 ± 1.2 medication classes pre- versus post-operatively, with a 
reduction of 0.5 (95% CI -0.6898 to -0.2514, p<0.0001) medication classes post-operatively. Patients 
with mild glaucoma demonstrated a trend towards greater reduction in medication use post-
operatively, but this was not statistically significant (0.8, 95% CI -0.01237 to 1.679, p=0.054). There were 
no statistically significant differences in mean IOP reduction by glaucoma subtype or glaucoma severity. 
The complication rate was 5.9% (n=4) comprising peripheral anterior synechiae to the HMS (n=2), 
iridodialysis with no repair required (<2 clock hours) (n=1), and intraoperative malignant glaucoma 
which resolved with intraoperative iridozonulohyaloidectomy (n=1). 
Conclusions: HMS implantation combined with cataract extraction yields a robust IOP reduction up to 
six months following surgery with an excellent safety profile. There was a modest reduction in the 
number of glaucoma medication classes required post-operatively, with a trend towards greater 
reduction in patients with mild glaucoma. 
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Title: Surgical outcomes of the open conjunctiva ab externo approach to XEN gel stent implantation in 
the management of glaucoma 
 
Abstract Body: 
Purpose: To determine the IOP-lowering efficacy and safety profile of the open conjunctiva ab externo 
approach to XEN stent implantation in glaucoma patients. 
Study Design: Retrospective cohort study 
Methods: All patients who received the open conjunctiva ab externo XEN implantation between July 
2018 and March 2020 were included. Demographic and other baseline characteristics were collected as 
well as IOP and number of glaucoma medications at the preoperative, 1 day, 1 week, 1-, 3-, 6-, and 12-
months postoperative appointments. Complete success was defined as ≥20% reduction from baseline 
with no glaucoma medications, qualified success as ≥20% reduction from baseline with medications, and 
failure as the need for additional glaucoma surgery, loss of light perception vision, or <20% reduction 
from baseline at 12-months. 
Results: 44 eyes of 44 patients were included. Mean preoperative IOP was 26.2 ± 8.7 mmHg on 3.2 ± 0.7 
IOP-lowering medications. At 12 months follow-up, mean IOP was 18.9 ± 9.1 mmHg (n=35, P < 0.0001; 
mean reduction of 27.9%) on 0.9 ± 1.4 (n=35, P < 0.0001) IOP-lowering medications. Postoperative 
needling was indicated in 5 cases (11.4%) and subconjunctival 5- Fluorouracil injections were indicated 
in 31 cases (70.5%). Of the 35 cases with a postoperative visit at 12 months, complete success was 
achieved in 14 cases (40.0%) and qualified success in an additional 5 cases (14.3%). 16 cases (45.7%) 
were recorded as failures at 12 months, comprised of 4 cases requiring additional surgery (2 repeat XEN, 
1 trabeculectomy, and 1 Baerveldt valve), and 12 cases that did not meet the IOP-lowering criteria for 
success. During the postoperative course, there was one case of self-limited hypotony, two self-
resolving choroidal effusions, and three cases of bleb leakage. 
Conclusions: The open conjunctiva ab externo approach to XEN implantation significantly reduced IOP 
and medication use at 12-months postoperative. Our results suggest that the ab externo approach may 
be a suitable alternative to the traditional ab interno method of XEN implantation in the management of 
glaucoma. 
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Title: Patient Reported Outcome Measures (PROMs) in glaucoma: Systematic review assessing 
psychometric properties according to COnsensus-based Standards for the selection of health 
Measurement INstruments (COSMIN) 
 
Abstract Body: 
Purpose: The treatment algorithm for glaucoma patients includes a variety of management options. 
Governments and health policy makers have become increasingly focused on requiring patient 
preferences be considered and documented in health records. The need for this both in everyday clinical 
practice, as well as in recommendations for public funding of newer technologies is becoming 
increasingly prevalent. A poignant example of this has been challenges surrounding access to minimally 
invasive glaucoma surgery options. Patient-reported outcome measures (PROMs) are instruments 
designed to identify which health outcomes and healthcare experiences are the most important to 
patients. Despite recognized importance of PROMs, particularly in the era of patient-centered care, 
awareness and utilization in the routine clinical setting remain low. The purpose of the current study 
was to identify and assess currently available Patient-Reported Outcome Measures (PROMs) for clinical 
ophthalmology practice using standardized COnsensus-based Standards for the selection of health 
Measurement INstruments (COSMIN) criteria. 
Study Design: Systematic review. 
Methods: Systematic literature search was conducted in 6 databases (EMBASE, MEDLINE, PsycINFO, 
Scopus, BIOSIS, WebOfScience) from date of inception. Studies were included in the qualitative review if 
they reported process of development or assessment of measurement properties of PROMs in adult 
glaucoma patients. COSMIN guidelines were used for quality assessment and comparison of the 
included PROMs. 
Results: Predefined search strategy yielded 2659 records. After deduplication, 1257 studies entered 
level 1 screening, and based on title and abstract review, 162 records proceeded to full-text screening. 
In 46 included studies, 65 instrument reports discuss 37 distinct instruments in 3 major categories: 
glaucoma-specific, vision-specific and general health-related quality of life. Most used measures were 
glaucoma-specific: Glaucoma Quality of Life (GQL) and Glaucoma Symptom Scale (GSS); and vision-
specific: National Eye Institute Visual Function Questionnaire (NEI-VFQ). All three have sufficient validity 
(especially construct), with GQL and GSS having sufficient internal consistency. 
Conclusions: GQL, GSS and NEI-VFQ are the 3 most commonly used questionnaires having considerable 
validation in a glaucoma patient population. Limited reports on interpretability and responsiveness in all 
37 identified instruments suggest that a single optimal questionnaire for routine clinical use does not 
currently exist. Further studies exploring the development and validation of a questionnaire that can 
routinely and efficiently be implemented in routine patient care may be beneficial. 
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Title: Long-term outcomes of two first-generation trabecular micro-bypass stents (iStent) with 
phacoemulsification in primary open-angle glaucoma: Eight-year results 
 
Abstract Body: 
Purpose: The short- and medium-term outcomes of iStent have been extensively studied; however, only 
few studies have investigated its long-term outcomes. Here, we assessed the long-term efficacy and 
safety of two iStents with concomitant cataract surgery in glaucomatous eyes while also evaluating 
measures of disease stability using visual field and optical coherence tomography (OCT) of the optic 
nerve and the macula throughout eight years of follow-up. 
Study Design: This longitudinal, single-center consecutive case series included glaucomatous eyes that 
underwent implantation of two first-generation trabecular micro-bypass stents (iStent) with 
concomitant cataract surgery. 
Methods: Eight-year efficacy outcomes included mean intraocular pressure (IOP) and medications, as 
well as surgical success. Eight-year safety outcomes included best-corrected visual acuity (BCVA), visual 
field mean deviation (VF-MD), cup-to-disc ratio (CDR), retinal nerve fiber layer (RNFL) thickness, ganglion 
cell-inner plexiform layer (GC-IPL) thickness, and adverse events. 
Results: A total of 62 eyes with primary open-angle glaucoma (POAG) were included. At 8 years 
postoperative, IOP reduced by 26% from 19.2 ± 3.9 mmHg preoperatively to 14.2 ± 2.4 mmHg (p<0.001), 
91.1% of eyes achieved IOP ≤18 mm Hg (vs. 51.6% preoperatively), 69.6% of eyes achieved IOP 
≤15 mm Hg (vs. 14.5% preoperatively), and 25% of eyes achieved IOP ≤12 mm Hg (vs. 1.6% 
preoperatively). Medication use decreased by 17.9% from 2.8 ± 1.1 preoperatively to 2.3 ± 1.2 
(p=0.018). Surgical success was 90%, as six eyes underwent subsequent glaucoma surgeries. Safety 
measures of BCVA, CDR, and RNFL and GC-IPL thickness remained stable through 8 years postoperative. 
VF-MD remained stable until postoperative year 5 and subsequently progressed according to the natural 
history of glaucomatous disease. 
Conclusions: Implantation of two iStents with concomitant cataract surgery is an effective and safe 
treatment option for surgery-naïve POAG eyes, evidenced by significant IOP and medication reductions, 
reasonable surgical success, and favorable safety outcomes, throughout the 8-year follow-up. Our data 
additionally supports the efficacy of this combined procedure in stabilizing or slowing disease 
progression. 
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Title: Significance of subconjunctival hemorrhage in predicting ocular pathology for patients with orbital 
fracture 
 
Abstract Body: 
Purpose: Subconjunctival hemorrhage (SCH) is a common presentation in patients with orbital fracture 
and often warrants further investigation of any underlying ocular pathology. Poor vision, diplopia and 
limited extraocular muscle (EOM) motility has been shown to offer predictive value in detecting severe 
ocular injuries in such patients. Our study aims to assess the significance of SCH severity, graded in a 
spatial 0 to 360-degree manner, as a predictor for ocular pathology in patients with orbital fracture. 
Study Design: This is a retrospective cohort study of patients with orbital fracture presenting with or 
without SCH. 
Methods: Patients presenting to a level 1 trauma centre in Montreal between August 2015 and January 
2018 with orbital fracture were included in the study. Information regarding SCH severity (0-360 degree) 
and ocular pathology was recorded from ophthalmology consultation notes. Simple logistic regression 
analysis was used to assess for an association between SCH and ocular pathology. Odds ratio (OR) were 
calculated with 95% confidence interval (CI) where appropriate. 
Results: A total of 265 orbits with wall fractures were identified, of which 158 orbits (59.6%) presented 
with no SCH and 107 orbits (40.4%) had some degree of SCH. Ocular pathology was noted in 24 (9%) of 
the fractured orbits, of which 10 orbits had no SCH and 14 orbits had some degree of SCH. Most 
common pathologies included EOM entrapment (22.2%), hyphema (16.7%), traumatic optic neuropathy 
(8.3%) and commotio retinae (8.3%). Simple logistic regression showed a significant increase in 
incidence of ocular pathology with increasing severity of SCH from 0 to 360 degree (OR=1.004; 95% 
CI:1.001-1.007; p=0.0085). The predicted probability of ocular pathology was 6.5% and 24.7% at 0 and 
360 degree of SCH, respectively. When compared in 90-degree SCH subgroups, chi-square analysis 
demonstrated a significantly higher proportion of ocular pathology in the 181-270 degree (25.0%; 
p=0.0466) and 271-360 degree SCH subgroups (26.3%; p=0.0031) as compared to the 0 degree SCH 
subgroup (6.3%). Simple linear regression showed a significant decrease in logmar vision (p=0.0012) and 
increase in Hertel exophthalmometry (p=0.0104) with increasing severity of SCH. 
Conclusions: Given the high prevalence of SCH in orbital fracture, the current study assessed the 
predictive value of SCH severity in detecting concomitant ocular pathology. Our findings suggest that a 
higher degree of SCH in patients with orbital fractures, particularly greater than 180 degrees, should 
raise clinical suspicion as 'high risk' for ocular pathology and prompt appropriate management to 
prevent vision-threatening sequelae. 
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Title: Clinical characteristics and outcomes of orbital fractures at a level 1 trauma centre: A gender-
based cohort analysis 
 
Abstract Body: 
Purpose: Studies have indicated that the incidence of orbital fracture is higher among males, and 
possibly related to participation in higher risk activities leading to blunt trauma. It is currently not fully 
understood whether males are therefore at risk of more adverse outcomes. This study aims to identify 
clinical similarities and differences between males and females presenting with orbital fracture. 
Study Design: Retrospective, observational cohort analysis. 
Methods: This was a REB-approved retrospective chart review of adult cases of orbital fractures 
diagnosed via computed tomography that were referred by the trauma centre to the ophthalmology 
consultation service at the McGill University Health Centre between August 2015 and January 2018. 
Following patient identification, pertinent clinical parameters that were studied included patient age, 
gender, mechanism of injury, morphology of orbital fractures, patient symptoms and examination 
features, and rates of ophthalmic pathology. Comparative analyses were performed via student’s t-test 
or chi-square to investigate differences between males and females. 
Results: The study included 176 males (mean age 46.2 years, standard deviation 19.6 years) and 68 
females (mean age 58.5 years, standard deviation 24.3 years). The most common etiology of orbital 
fracture was assault among the male group (32%), and fall from own height in the female group (38%). 
The male group had a higher rate of workplace-related injuries; however, this trend did not attain 
statistical significance (9% vs. 0%, p=0.06). Males had a higher prevalence of bilateral fractures than the 
female group (17% vs. 6%, p=0.02), and on average had more orbital walls fractured per orbit than 
females (2.0 vs. 1.5, p<0.01). Males were more likely to have their orbital roof fractured (28% vs. 15%, 
p=0.03), and were more likely to be intubated after their trauma (22% vs. 7%, p=0.004). There were no 
significant differences between both groups when comparing visual acuity, intraocular pressure, 
proptosis, anterior segment findings and posterior segment findings on initial presentation. Major 
posttraumatic ophthalmic pathology occurred in 10% of the male group versus 8% of the female group 
(p=0.65). 
Conclusions: In our cohort of adult orbital fractures, males were more prevalent, and were more likely 
to have bilateral fractures, more extensive fractures per orbit, increased prevalence of orbital roof 
fractures and intubation, perhaps reflecting more severe trauma mechanisms when compared to 
females. Despite these differences, rates of severe ophthalmic pathology did not differ between males 
and females, thus highlighting the importance of a careful assessment in both groups. 
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Title: Multiple Evanescent White Dot Syndrome following coronavirus disease 2019 vaccines 
 
Abstract Body: 
Purpose: To report cases of presumed Multiple Evanescent White Dot Syndrome (MEWDS) following 
coronavirus disease 2019 (COVID-19) vaccines. 
Study Design: Retrospective observational case series. 
Methods: This study reports results from the COVID-19 Eye Registry (COVER). COVER is a national 
Canadian registry recording ocular manifestations following COVID-19 infections or vaccines. Patients 
who were reported between December 2020 and September 2021 with presumed MEWDS were 
included. Basic demographic data, type of vaccine (i.e., Moderna Spikevax® (ModernaTX, Inc.), Pfizer-
BioNTech Comirnaty® (BioNTech Manufacturing GmbH), or AstraZeneca Vaxzevria® (AstraZeneca 
Canada Inc and Verity/SII (COVISHIELD)), timing of presentation relative to vaccination, clinical 
presentation, and final visual acuity (VA) are reported. 
Results: Two patients were reported. The first was a 28-year-old female known for oral herpes simplex 
virus. She presented two weeks following her second dose of Moderna vaccine with flashes and 
decreased visual acuity (VA) in her right eye. Initial VA was 20/60 and the anterior segment was 
unremarkable with no anterior or vitreous cells. Posterior segment examination revealed multiple small 
deep grey-white lesions in the posterior pole. Fundus autofluorescence (FAF) showed widespread 
punctiform hyperautofluorescence corresponding to the lesions on exam. Fluorescein angiography (FA) 
showed early hyperfluorescent lesions with late staining of each lesion in a wreath-like configuration. 
Macular optical coherence tomography (OCT) showed disruption of the outer retina with hyperreflective 
projections extending to the outer nuclear layer. The contralateral eye was normal. One month 
following the vaccine, VA spontaneously improved to 20/25 and FAF showed significant regression of 
the lesions without treatment. The second case was a 27-year-old male with no known past medical 
history who presented 22 days following his first dose of Pfizer-BioNTech vaccine with flashes in his right 
eye for one week. There was no inflammation in the anterior chamber nor vitreous, but there were 
multiple deep greyish lesions in the posterior pole and blunting of the foveal reflex. FAF, FA and macular 
OCT were suggestive of MEWDS. The examination of the contralateral eye was normal. Three weeks 
following presentation, the number of lesions significantly decreased and around three months post-
vaccine, all the lesions had resolved without treatment. The patient was examined two weeks after his 
second dose: no new lesions were observed. His VA RE remained at 20/20 throughout. 
Conclusions: We report two patients with presumed MEWDS following two different COVID-19 vaccines. 
Asking patients about their vaccine history is relevant with MEWDS and close evaluation following 
subsequent doses may be warranted. 
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Title: The role and validity of aqueous humour, vitreous and corneal PCRs in patients with viral uveitis or 
keratouveitis 
 
Abstract Body: 
Purpose: Verify the role and validity of aqueous humour, vitreous and corneal PCRs in patients with viral 
uveitis or keratouveitis. 
Study Design: Prospective and retrospective observational case series. 
Methods: In the retrospective arm of this study, records of uveitic patients with a positive PCR of the 
aqueous humour, vitreous or cornea for cytomegalovirus (CMV), herpes simplex virus (HSV) or varicella-
zoster virus (VZV) between June 2000 and January 2021 were reviewed. In the prospective arm, patients 
with a positive or negative PCR between February and August 2021 were included. The primary 
endpoint was to determine the impact of the PCR result on the patient’s management. 
Results: In the retrospective arm, 16 eyes (16 patients) with a positive PCR keratitis or uveitis were 
included. Four patients had bilateral involvement. The most common virus identified was VZV (n=7, 
44%) followed by CMV (n=5, 31%) and HSV-1 (n=4, 25%). No HSV-2 was identified. Viral load was 5.4 ± 
1.7 for the aqueous humour (n=7), 5.7 ± 0.8 (n=3) for the cornea and 5.5 ± 2.5 log10 copies for the 
vitreous (n=6). The initial indication for the PCR test was either during a planned diagnostic vitrectomy 
for 31% (n=5), recurrent or uncontrolled disease despite antiviral treatment for 25% (n=4), planned 
glaucoma surgery for 19% (n=3) or severe initial clinical presentation for 25% (n=4). Following the 
positive PCR test, 69% (n=11) had their initial diagnosis confirmed and maintained their antiviral 
therapy. In about a third of patients (n=5, 31%), the positive PCR led to a change in treatment, either 
additional antiviral, different class of antiviral or new route of administration. The final visual acuity was 
20/150 or less in 75% of eyes (n=12). 
In the prospective arm, 8 eyes (8 patients) were included, and all had a negative PCR. Two patients had 
bilateral involvement. The initial tap indication was a planned vitrectomy surgery for 50% (n=4), planned 
glaucoma surgery for 38% (n=3) or uncertain diagnosis for 13% (n=1). Following the negative PCR test, 
75% maintained the actual care without antiviral (n=6), 13% stopped their antivirals (n=1), and 13% 
continued antivirals as a false negative was suspected (n=1). The final visual acuity was 20/40 or more 
for 63% of eyes (n=5). 
Conclusions: Viral PCR test makes it possible to confirm the specific herpetic uveitis etiology to lead to 
adequate management. Patients with a positive PCR result tend to have a lower final visual acuity. 
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Title: Optical Density Analysis of the Posterior Segment in Vogt-Koyanagi-Harada Disease. 
 
Abstract Body: 
Purpose: To test the hypothesis that different regions of the posterior segment in acute Vogt-Koyanagi-
Harada (VKH) have different optical reflectivities to those with Rhegmatogenous Retinal Detachment 
(RRD) 
Study Design: Retrospective comparative study 
Methods: Eighteen acute VKH eyes and 34 cases of RRD were included in this study. In the VKH group 8 
patients (44.4%) were with sunset-glow and 10 patients (55.6%) were with no glow. SD OCT (Spectralis) 
was used to evaluate SRF in eyes with VKH and RRD.  ODRs were calculated by dividing the mean pixel 
intensity of the SRF by the mean pixel intensity of the overlying vitreous fluid, the retinal nerve fiber 
layer (RNFL), or the subretinal pigmented epithelium (SRPE). 
Results: We found that the reflectivity of SRF and the vitreous in both VKH to be statistically lower than 
the RRD. We also report that the OD of the SRPE layer of both VKH groups to be greater than that of the 
RRD group (P<0.05, all comparisons). The OD of the RNFL layer was similar in all 3 groups in our study. 
The absolute values and the OD ratios of different retinal regions of interest were not useful in 
distinguishing VKH patients with or without sunset glow fundus 
Conclusions: Significant differences were observed in the OCT measured reflectivity of eyes among 
patients with VKH and patients with RRD. Patients with VKH, with and without a sunset glow fundus, 
could not be distinguished using OD measurements. 
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Title: Multi-Center Validation of Catquest-9SF Visual Function Questionnaire in Ontario, Canada 
 
Abstract Body:  
Purpose: Visual acuity alone is not enough for assessment of patient appropriateness for cataract 
surgery and prioritization of patients on waiting lists as it does not consider factors such as contrast, 
brightness, and glare, which may affect visual function. The Catquest-9SF questionnaire was developed 
to evaluate patients’ visual function as related to daily tasks and proved to be a psychometrically robust 
and reliable tool in various populations worldwide. The purpose of this study is to investigate the 
psychometric performance and responsiveness of Catquest-9SF in patients referred for cataract surgery 
in Ontario, Canada. 
Study Design: Pooled analysis on prospective data collected for previous projects. 
Methods: Subjects were recruited from three tertiary care centers in Peel region, Hamilton, and 
Toronto, Ontario, Canada. Catquest-9SF was administered pre-operative and post-operatively to 
patients with cataract. Psychometric properties, including category threshold order, infit/outfit, 
precision, unidimensionality, targeting, and differential item functioning were tested using Rasch 
analysis with Winsteps software (v.4.4.4) for Catquest-9SF. Responsiveness of questionnaire scores to 
cataract surgery was assessed. 
Results: 934 patients (mean age=71.6, 492[52.7%] female) completed the pre- and post-operative 
Catquest-9SF questionnaire. Catquest-9SF had ordered response thresholds, adequate precision (person 
separation index=2.01, person reliability=0.80), and confirmed unidimensionality. The infit range was 
0.75-1.29 and the outfit range was 0.74-1.51, with one item (‘satisfaction with vision’) misfitting (outfit 
value=1.51). There was mistargeting of -1.07 in pre-operative scores and mistargeting of -2.43 in both 
pre- and post-operative scores, meaning that tasks were relatively easy for respondent ability. There 
was no adverse differential item functioning. There was a mean 13.21 logit improvement in Catquest-
9SF scores after cataract surgery (p<0.001). 
Conclusions: Catquest-9SF is a psychometrically robust questionnaire for assessment of visual function 
in pre-operative and post-operative patients with cataract in Ontario, Canada. It is also responsive to 



changes in visual function after cataract surgery, making it a potentially useful tool for assessment of 
surgical outcomes. There is some mistargeting which indicates that the tasks are easy to perform, which 
is consistent with findings in other populations. 
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Title: Comparing Astigmatism Prediction Accuracy Between Barrett Toric Calculator and Holladays 
Equivalent Keratometry Readings in Toric Intraocular Lens Power Calculations for Cataract Surgery 
 
Abstract Body:  
Purpose: The purpose of this retrospective chart review study is to determine the predictive accuracy of 
cylinder calculations in cataract surgery with toric intraocular lens implants using two different methods 
available today: the Holladay toric calculator based on Equivalent Keratometry Reading 65 (EKR 65) and 
the Barrett toric calculator based on Simulated keratometry (SimK). Our aim is to compare the use of 
posterior corneal measurements available through corneal tomography to the use of Barretts 
adjustments to anterior corneal measurements in predicting accuracy of astigmatism prediction. 
Study Design: This is a multi-center chart review study review of patients who underwent cataract 
surgery with a Toric intraocular lens insertion at the University of Ottawa Eye Institute and at the Focus 
Eye Center (Ottawa) between March 1, 2017, and October 1, 2020. A total of 145 eyes have been 
reviewed with appropriate pre-operative workups and post-operative refractions. All patients had 
complete preoperative work up done, including IOL Master Biometry, corneal Tomography using 
Pentacam, intraoperative IOL data as well as post-operative refractions as part of their standard of care. 
Methods: Pre-operative data collected was inputted into the Barret Toric Calculator using SimK and EKR 
65 values, where a prediction error for each method will be calculated as the difference between the 
postoperative refraction at the corneal plane and the predicted residual astigmatism at the corneal 
plane Patients pre-operative data was inputted into the Barrett and Holladay Toric calculator. 
Results: The overall mean pre-operative corneal astigmatism was +1.27 ± 1.37 D (range 0.0D - 7.00D). 
Additionally, the mean of flat and steep simulated keratometry values retrieved from the IOLMaster 
were 43.79 ± 1.52D and 45.04 ± 1.90D, respectively; whereas the mean of flat and steep keratometry 
values obtained from Pentacams EKR 65 were 43.88 ± 1.55D and 44.93 ± 1.85D, respectively. Vector 
analysis was performed to compare the predictive residual astigmatism using both methods (he 
Holladay Toric calculator with EKR 65 and the Barrett Toric formula with SimK) to the actual 
postoperative residual astigmatism. With the EKR 65 calculation, the mean astigmatism deviation was 
0.55 ± 0.53 diopters (D) whereas using the SimK calculation, the mean astigmatism deviation was 
obtained was 0.48 ± 0.44 D. 



Conclusions: So far, our results show comparable astigmatism prediction error when using either 
anterior corneal curvature measurements (Simk) or posterior corneal curvature measurements (EKR65). 
Both methods lead to low astigmatism prediction error but results are still limited due to the low level of 
initial astigmatism treated and the exclusion of all patients with corneal irregularities which might 
change that anterior to posterior curvature ratios. 
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Title: Effective Lens Position and Refractive Outcomes of Complex IOL Fixation Techniques 
 
Abstract Body:  
Purpose: When dealing with complex IOL fixation cases, such as compromised capsular integrity, 
subluxated IOLs and aphakia, a variety of different surgical techniques are at present being used. This 
study aims to evaluate the effective lens position (ELP) and refractive outcomes for different complex 
IOL techniques, including In-Bag, Standard Optic Capture (SOC), Reverse Optic Capture (ROC), Posterior 
Optic Buttonholing (POBH), Sulcus IOL, Scleral Sutured IOL, Intra Scleral Haptic Fixation (ISHF) and Iris 
Fixated IOL. 
Study Design: Retrospective, interventional case series. 
Methods: Records of eyes with complex IOL fixation surgery were reviewed and divided into eight 
groups based on surgical fixation technique. Data from preoperative IOL master, postoperative (4-6w) 
refraction and anterior segment OCT were obtained. Eyes with unreliable imaging, incomplete 
postoperative refraction or poor IOL master signal strength were excluded. Outcomes were compared 
between groups using one-way analysis of variance (ANOVA) and Dunnett’s post-hoc multiple 
comparisons test. Primary outcomes were ELP (mm), mean absolute error (MAE) and mean arithmetic 
error (MArE) measured as the difference between postoperative refraction and preoperative targeted 
refraction. 
Results: A total of 228 eyes of 221 patients were included in this study. ELP was 4.2±0.5 for In-Bag 
(n=43), 4.0±0.5 for OC (n=43), 3.9±0.6 for ROC (n=22), 4.5±0.6 for POBH (n=9), 3.8±0.4 for Sulcus (n=43), 
4.5±0.6 for ISHF (n=22), 4.4±0.5 for Scleral Sutured (n=24), and 3.8±0.5 for Iris Fixated (n=22). The MArE 
measured in diopters for each group was -0.32±0.86 for In-Bag, -0.28±1.07 for OC, 0.39±0.84 for ROC, 
0.13±0.62 for POBH, -0.87±1.03 for Sulcus, -0.10±1.01 for ISHF, -0.33±1.34 for Scleral Sutured, and 
0.17±0.37 for Iris Fixated. Further, ANOVA and post-hoc multiple comparisons test showed Iris Fixated 
IOLs had the shortest ELP of all positions (p=.0074) and Sulcus positioning had statistically significantly 
lower ELP compared to In-Bag placement (p=.01). MArE was similar among groups (p >.05), whereas 
MAE was significantly higher for Iris fixated than In-bag (p=.0048). 
Conclusions: In cases of complex cataract or secondary IOL surgery, fixation technique has an effect on 



ELP and refractive outcome; taking this variability into account when choosing lens power during 
preoperative assessment and surgical planning may optimize the visual outcomes. 
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Title: Evidence-based cataract surgery teaching milestones - a guide to evaluate resident achievement. 
 
Abstract Body:  
Purpose: To develop evidence-based milestones for cataract surgery teaching and identify performance 
indicators of below and above average learners. Creation of these milestones can help educators assess 
resident performance continuously and facilitate adjustment of the curriculum to each individual 
resident, especially as we move into competency-based medical education. In addition, milestones 
would facilitate early identification of residents at risk of not achieving competency, such that timely 
strategies to address their deficiencies could be developed. 
Study Design: Retrospective cohort study. 
Methods: Between July 2005-December 2019, 542 operative day records from a single surgeon were 
reviewed. Thirteen ophthalmology residents were present for 410 days (n=6105 phacoemulsification 
procedures) and their performance was categorized into beginner (wounds, cortex irrigation/aspiration 
and/or intraocular lens insertion) and intermediate (capsulorrhexis and/or phacoemulsification) steps, 
as well as near-complete (staff help with <2 steps) and complete (no staff help) cases. Educational 
opportunities with other surgical staff were accounted for. The primary outcome measured was mean 
time for residents to perform their first complete cataract extraction case. Secondary outcomes included 
mean time to perform each categorical step of the procedure, mean number of cases participated in, 
rate of participation, complex case involvement and complications. Strong resident performance was 
defined as a time to perform a first case that is one standard deviation quicker than mean performance; 
below-average performance was the opposite. 
Results: On average, residents participated in 126.8 ± 58.7 beginner-step cases, 47.6 ± 21.8 
intermediate-step cases, 21.2 ± 12.9 near-complete procedures and 132.5 ± 69.7 complete procedures. 
The participation rate was 48.3 ± 4.9% of available cases and 7.9 ± 3.6% of resident cases were 
considered complex. Less than 1% of resident cases resulted in posterior capsular rupture (PCR; 0.7 ± 
0.7%). Residents performed beginner steps for a mean of 3.1 ± 3.2 months, intermediate steps until 
month 4.3 ± 3.3, and by month 5.1 ± 3.4 residents were able to do complete cases. Time to perform a 
complete case was longer when case participation was lower (p=0.02). Thresholds for below-average 
achievement, based on this data, would be defined as failure to achieve beginner-step competency by 
month 6.3, intermediate step competency by month 7.6, or being unable to perform a complete case by 
month 8.5. In this dataset, 23.1% of residents met this definition (n=3). 
Conclusions: Residents who train with multiple teachers during a focused cataract surgery rotation can 
perform complete cases after a mean of 5.1 ± 3.4 months with a low PCR rate (0.7 ± 0.7%). 
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Title: Intracameral Antibiotics for Endophthalmitis Prophylaxis in Cataract Surgery: A Meta-Analysis 
 
Abstract Body:  
Purpose: Despite extensive literature on intraoperative postoperative endophthalmitis (POE) 
prophylaxis, there is no consensus on the use of intraoperative intracameral (IC) antibiotics. This meta-
analysis investigates the efficacy of IC antibiotics as prophylaxis for POE following cataract surgery. 
Study Design: Systematic review and meta-analysis 
Methods: A literature search was conducted on Ovid MEDLINE, EMBASE and Cochrane CENTRAL from 
inception to April 2020. Studies were included if they reported on the risk of POE following cataract 
surgery in eyes that were treated with and without prophylactic IC antibiotics. A meta-analysis was 
conducted using a random-effects model, and relative risks (RR) and 95% confidence intervals (CI) were 
reported. 
Results: 5,442,686 eyes from 23 studies (2 RCTs, 21 non-randomized studies) were included. Over a 
mean follow-up of 7.3 ± 5.2 weeks, the cumulative incidence of POE was 0.068% (3,709/5,442,686 eyes). 
The incidence of POE was significantly lower in eyes treated with IC antibiotics compared to those who 
did not receive IC antibiotics [(with=0.038%, without=0.096%, RR: 0.15, CI: [0.10, 0.23], p<0.001). The 
number of eyes needed to treat to prevent one additional case of POE was 1667. The mean duration 
from surgery to presentation of POE was 5.5 ± 1.1 days. In a subgroup analysis of eyes that underwent 
phacoemulsification, the incidence of POE was 0.043% in eyes treated with IC antibiotics and 0.14% in 
those eyes without IC antibiotics (p<0.001). Gram-positive bacteria were significantly more prevalent in 
POE cases treated without IC antibiotics (without=34.37 % vs with=18.24%, p<0.001), whereas gram-
negative bacteria were significantly more prevalent in POE cases treated with IC antibiotics 
(without=3.72% vs with=15.79%, p<0.001). Risk factors for the development of POE included older age, 
male gender, non-phacoemulsification cataract surgery, silicone as opposed to acrylic intraocular lens, 
clear corneal incision as compared to scleral tunnel, and posterior capsule rupture. 
Conclusions: There was a statistically significant reduction in POE risk following cataract surgery with IC 
antibiotics. Overall, the risk of POE was low regardless of IC antibiotic administration or antibiotic choice. 



Our conclusions are limited as included studies were largely retrospective and nonrandomized, with 
variation in surgical techniques and topical perioperative prophylactic regimens. The impact of 
confounding was also unaddressed by many studies. 
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Title: Patient perspectives on the participation of ophthalmology residents in their cataract surgery 
 
Abstract Body:  
Purpose: Residency training programs must balance caring for patients and simultaneously providing 
teaching opportunities for the next generation of surgeons. Without explicit discussion about resident 
involvement, patients may not realize that they are consenting to cataract surgery which may be done in 
part or entirely by a supervised resident. The published consent rate is highly variable (16 - 95.3%) with 
little known about which demographic or clinical factors influence the consent decision. The purpose of 
this study was to prospectively determine the proportion of patients consenting to resident 
participation in cataract surgery and to identify factors predictive of consent. 
Study Design: Cross-sectional survey. 
Methods: Consecutive patients referred for cataract evaluation to one of three surgeons between 
February and April 2021 were considered for inclusion. After a patient consented to proceed with 
surgery, they were asked about their willingness to have a resident participate in their surgery using a 
standardized script. Demographic and clinical data were obtained via phone survey and complementary 
chart review. Differences between consenters and non-consenters were assessed using Fischer’s exact 
test. The patient factors that best predict consent decision were estimated using logistic regression 
modelling. 
Results: In all, 279 individuals participated (85% response rate). The consent rate was 71%. Prior 
negative experience with trainees was an independent predictor for refusing resident participation (OR, 
3.10; 95% CI, 1.32 - 7.28; p = 0.009). Non-consenters also had more prior negative experiences with 
physicians (35% vs 23%, p = 0.031) or knew someone that had a problem after eye surgery (36.3% vs 
22.6%, p = 0.016). Individuals with an occupation involving apprenticeship (OR, 2.87; 95% CI, 1.08 - 7.67; 
p = 0.035), and those with a preoperative acuity of 20/200 or worse (OR, 2.78; 95% CI, 1.03 - 7.14; p 
=0.043), were three times more likely to consent. A higher percentage of non-consenters had a cataract 
of grade 1 compared to consenters (24% vs 13%, p = 0.028), with no difference in higher cataract grades. 
Conclusions: The majority of patients consent to resident involvement in their cataract surgery when 
explicitly asked. In an academic training center patients should be informed of the important role 
residents play in their care. 
Prior negative experiences can make individuals reluctant to have learners involved in their care. Patient 
education with regards to the apprenticeship model in medicine may represent a high-yield approach 
for increasing consent rate. Patients with better preoperative vision and lower cataract grade are less 
likely to consent, highlighting the importance of seeking to understand and manage expectations in this 
group of individuals. 
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Title: Economic Analysis of Comprehensive Custom Pack Use in Cataract and Vitreoretinal Surgeries 
 
Abstract Body:  
Purpose: To examine the time and labour cost impact of exclusive use of comprehensive custom surgical 
packs for cataract and vitreoretinal (retina) surgeries in a community hospital in Canada. 
Study Design: Economic analysis of a comprehensive pack (Custom-Pak®) in cataract and retina 
procedures across accounting, materials management, and operating room departments. 
Methods: A budget impact model (BIM) was developed using inputs from 1) a 2019 United States (U.S.) 
cross-sectional study among hospital surgical staff (46 cataract and 41 retina) that included an online 
survey and surgery timing exercise (140 cataract and 140 retina surgeries), recording surgical supply use; 
2) Canadian-specific salary and labour parameters from the Canadian government; and 3) facility-
specific inputs from Kensington Eye Institute (KEI). We assessed the impact of switching from full (100%) 
use of “generic commodity packs” (no equipment-specific supplies) to full (100%) use of a 
“comprehensive pack” (Custom-Pak®) based on the cataract and retina surgical volume at KEI in 2019. 
We specifically examined Custom-Pak® due to its comprehensive surgical supply coverage that includes 
both disposables and equipment-specific supplies. 
Results: Transitioning from generic commodity pack use to exclusive comprehensive pack use in 9,789 
cataract surgeries in a community hospital setting saves 92.1 hours and 708.2 hours annually for the 
accounting and materials management departments, respectively. Savings of 303.5 surgery preparation 
hours are also realized, potentially translating to 766.6 additional cataract procedures. A total of 
CAD$155,029.72 can be saved at the facility level on a yearly basis. Converting generic commodity pack 



use to comprehensive pack use in all 597 retina procedures at a community hospital results in savings of 
25.4 hours annually across all three departments at the facility level, but primarily for materials 
management. Surgery preparation time savings can potentially yield an additional 7.6 retina procedures. 
Annually, a single facility can save CAD$6,399.51 by exclusively using a comprehensive pack in all retina 
surgeries, with the majority of savings gained for the OR department. Over the course of five years, full 
use of a comprehensive pack can potentially save over 5,500 labour hours and CAD$775,000 for cataract 
surgeries and approximately 127 hours and CAD$32,000 for retina procedures. 
Conclusions: Fully utilizing a comprehensive surgical pack in Canadian hospitals increases efficiency of 
cataract and retina procedures, providing substantial labour and cost savings. These savings could be 
used to conduct additional ophthalmological procedures, potentially reducing surgery wait times which 
have been exacerbated by the COVID-19 pandemic. 
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Title: Immediately Sequential Bilateral Cataract Surgery (ISBCS) Adapted Protocol during Covid 19: 
quality improvement initiative 
 
Abstract Body:  
Purpose: To describe the steps, hurdles, and recommendations for the implementation of ISBCS 
evidence-based protocol at a high-volume Canadian tertiary care centre. 
 
Study Design: Quality improvement study 
Methods: A total of 406 patients who underwent ISBCS from July 2020 to December 2020. Patients were 
selected based on specific inclusion and exclusion criteria including psychosocial factors, refractive error 
and consent. This initiative impacted staff at all levels involved with cataract surgery. The Model of 
Improvement framework was used and involved numerous discussions with multidisciplinary teams of 
ophthalmologists, nursing and support staff, management, pharmacists, and medical device 
reprocessing teams. This initiative was created and refined via a thorough review of the literature and 
current best practices. It was implemented in July 2020 after a nursing “huddle”. Any adverse outcomes 
and overall impact were collected from various levels of staff involved. 
Results: Each eye was treated as a separate surgery with a “double time out” per bilateral case. 
Additional measures were taken to ensure different lot numbers for medications, equipment and 
materials. This practice increased surgical volume approximately by 25% and reduced the number of 
patient visits by 50%, reducing potential COVID-19 exposure. 
Conclusions: The resulting protocol from our study may be useful to other centres wishing to integrate 
ISBCS, as one example of successful implementation. Of the 406 cases of ISBCS performed, we report 
zero cases of TASS or endophthalmitis. In times of decreased elective surgeries, ISBCS is a safe and 
effective option to supplement surgical volume and provide significant patient benefits. 
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Title: Implementing a Diabetic Algorithm for Ophthalmology Day Surgery Patients 
 
Abstract Body:  
Purpose: To develop and implement a new diabetic algorithm for ophthalmology day surgery patients to 
improve safety and decrease preoperative delays. To evaluate the associated costs, comparing the 
current preoperative insulin infusion protocol usage and new diabetic algorithm. 
Study Design: Quality improvement Interventional Study 
Methods: ParticipantsDiabetic ophthalmology day surgery patients.Methods:A multidisciplinary study 
team was assembled including Ophthalmologists, Endocrinologists, Anesthesiologists, management and 
nurses to review the current diabetic protocol. Documented patient safety concerns/incidents were 
reviewed. Utilizing the concerns data, frontline perspectives, and reviewing best practice guidelines, a 
new diabetic algorithm was developed and tested for 24 months. Adverse events, nursing process steps 
for setup, the time required for setup and the number of preoperative insulin infusion protocols used 
was collected. An evaluation of the associated costs was also performed. 
Results: From August 2016 to July 2017, 13 reports revealing patient safety concerns/incidents were 
reviewed, including two serious cases of hypoglycemia. After 24 months, the new piolet protocol had 
zero reported incidents. There was a 97.5% reduction in the use of preoperative insulin protocol. From a 
nursing staff perspective, the new diabetic algorithm was easier to configure, 23 minutes faster to set up 
and only required one nursing staff member. 
Conclusions: Perioperative glucose irregularities may threaten patient safety and surgical outcomes. As 
healthcare professionals, we have an obligation to improve patient safety, decrease healthcare 
expenditure, and prevent unnecessary delays. Multidisciplinary frontline staff allow for the broad 
recognition of potential problems and provide comprehensive solutions to optimize patient care. 
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Title: Using Patient-Reported Measures to Rapidly Prioritize Cataract Surgical Patients Post COVID-19 
 
Abstract Body:  
Purpose: The current standard for determining prioritization on cataract surgery waiting lists has been 
the use of a first-come first-served categorization system. To rapidly address the surgical backlog 
worsened by COVID-19 cancellations, there is a need to rapidly prioritize patients in a standardized way 
to ensure patients with the greatest needs are treated first. We therefore investigated whether ranking 
patients using patient-reported outcome measures can establish a waitlist that significantly differs from 
the existing categorization system and whether such a questionnaire is responsive to clinical 
improvement after cataract surgery. 
Study Design: Prospective cohort study 
Methods: A 3-item Catquest questionnaire was prospectively administered to 192 patients pre-
operatively and 3 months post-operatively in Ontario from July 2020 to March 2021. The pre-operative 
scores were used to create a new rank order for the waitlist which was compared to the existing ranking 
with the Wilcoxon signed-rank test. To evaluate the responsiveness of the 3-item Catquest to clinical 
improvement in cataract surgery, a paired t-test was used to analyze patients’ change in 3-item Catquest 
scores before and after surgery. Spearman correlation coefficients were also used to assess for the 
relationships between rank lists, visual acuity and/or 3-item Catquest score changes post-surgery. 
Results: Pre-operative BCVA in the better eye (median=0.20 logMAR, mean=0.15 logMAR, SD=0.21) had 
a statistically significant, but weak correlation with pre-operative 3-item Catquest score (r=0.21, p=0.03). 
Post-operative BCVA in the worse eye (median=0.10 logMAR, mean=0.23 logMAR, SD=0.64) had a 
statistically significant, but weak correlation with post-operative 3-item Catquest score (r=0.27, p<0.01). 
The rank order of the newly created waitlist was significantly different from the rank order of the 
existing waitlist (p<0.001). The abridged questionnaire was also responsive to clinical improvement in 
cataract surgery, with a significant improvement in patients’ cumulative questionnaire scores before 
(median=-5.42, mean=-5.86, SD=2.83) and after (median=-7.90, mean=-9.49, SD=2.33) cataract surgery 
(p<0.001). There was a strong, statistically significant, correlation between the new rank order and 
change in 3-item Catquest score post-surgery (r= -0.75, p<0.01). In other words, those who ranked 
higher (greater priority) on the new list showed greater improvement in 3-item Catquest score 
compared to those who ranked lower (lower priority) on the list. 
Conclusions: Our findings highlight that the 3-item version of the Catquest-9SF questionnaire created a 
waitlist that is significantly different than the existing categorization system and prioritized patients who 
have a greater need for surgery. Future research should include more patients in other regions and 
explore weighting schemes to determine how to best use this tool in conjunction with clinical measures. 
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Title: Artisan (Iris Claw) Lens Exchange vs. Scleral Refixation for Treatment of Intraocular Lens-
Capsular Bag Complex Dislocation 
 
Abstract Body:  
Purpose: In the bag intraocular lens dislocation is an uncommon but serious late complication of 
cataract surgery that is occurring with increasing frequency. Various surgical approaches have been 
described to restore intraocular lens position. Which techniques are superior remains unclear. The 
purpose of this study was to compare two different methods for treating in-the-bag intraocular lens 
(IOL) dislocation. Scleral refixation requires sutures to fixate the IOL-capsular complex to the sclera. 
Artisan aphakia iris claw lens exchange requires the IOL capsular complex to be explanted through a 
limbal incision and an Artisan IOL to be fixated retropupillary. 
 
Study Design: This was a single-center retrospective study. 
Methods: This retrospective study reviewed data from January 2014 to October 2020. All surgeries were 
performed by a single anterior segment surgeon with a vitreo-retinal surgeon. The results were analyzed 
using unpaired t-test, assuming a statistically significant result of p<0.05. 
Results: A total of 50 eyes including 30 with Artisan IOL’s and 20 with scleral re-fixated IOLs were 
included in this study. The duration of the surgery was shorter (p = 0.0001) for the Artisan group, 
averaging 38 minutes compared to the scleral refixation group at 64 minutes. Mean logMAR vision was 
not different between the groups (0.15 logMAR in the Artisan IOL exchange group and 0.18 logMAR in 
the scleral refixation group at 2 years post-op (p = 0.817)). There was no difference in keratometric or 
IOP change post operatively (p = 0.18, 0.15, respectively). There were 2 cases of post-operative cystoid 
macular edema (CME) in the Artisan IOL exchange group and 1 case of post-operative CME in the scleral 
refixation group. All cases of CME resolved with topical nonsteroidal anti-inflammatory drugs (NSAIDs).  
Conclusions: When comparing Artisan IOL exchange and IOL complex re-suturing, there was no 
difference in visual outcome or complications. Artisan IOL exchange was found to be more time 
efficient. Each technique requires a distinct set of surgical skills with minimal special instrumentation. 
Both approaches appear equivalent for safety and vision outcome and can be considered for in-the-bag 
IOL dislocation. 
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Title: Impact of the COVID-19 Pandemic on Elective Cataract Surgery Wait Times in Edmonton 
 
Abstract Body:  
Purpose: In Canada, more than 1.1 million people over the age of 65 are affected by cataracts. While 
surgical treatment of cataracts can significantly improve patients’ quality of life (QOL), lengthy wait 
times have been shown to negatively impact QOL and increase the incidence of falls and depression. The 
COVID-19 pandemic has presented significant challenges to healthcare systems, including the delivery of 
elective cataract surgical procedures. This study compares the effects of the COVID-19 pandemic on 
cataract surgery wait times in the Alberta Health Services’ (AHS) Edmonton Zone by examining the wait 
times before (i.e., April 2019 to March 2020) and during (i.e., April 2020 to March 2021) the pandemic. 
Study Design: Retrospective population-based design. 
Methods: The majority of cataract surgery in the Edmonton zone (approximately 80%) is performed 
within the hospital setting. We compiled data from a centralized database (LightHouse) related to 
hospital-based cataract surgery (Royal Alexandra, Fort Saskatchewan, and Westview Health Centre) 
between April 2019 and March 2021 (i.e., two fiscal years). Wait time was divided into in-target and out 
of target based on the Alberta coding access targets for surgery (ACATS) that generally recommends a 
16-week target for cataract surgery. 
Results: The average wait time for cataract surgery increased from 14.4 ± 1.4 weeks in 2019/20 to 18.2 ± 
2.7 weeks in 2020/21 (p=0.005). 13,103 cataract surgeries were performed in 2019/20, of which 61% 
were in-target. In 2020/21 there were 9,308 (p=0.12) surgeries with 56% (p=0.18) completed in-target. 
The operating room time for scheduled cataract surgeries was reduced from 5,541 hours in 2019/20 to 
4,463 hours in 2020/21. However, the waitlist size decreased from 6,325 at the end of 2019/20 to 4,774 
in 2020/21 (p=0.035). This was likely because fewer cases were added during the pandemic, and some 
cases were removed (e.g., if they were not comfortable coming into hospital and/or had surgery done in 
a non-hospital setting). 
Conclusions: The COVID-19 pandemic resulted in significantly increased average wait times for elective 
cataract surgery in Edmonton. Interestingly, during the same period, the waitlist size decreased. 
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Title: Development of a Code-Free Machine Learning Model for the Classification of Cataract Surgery 
Phases 
 
Abstract Body:  
Purpose: This study assessed the performance of automated machine learning (AutoML) in classifying 
cataract surgery phases from surgical videos 
Study Design: Experimental deep learning model design 
Methods: Two ophthalmology trainees without coding experience designed a deep learning model in 
Google Cloud AutoML Video Classification for the classification of 10 different cataract surgery phases. 
We used two open-access publicly available datasets (total of 122 surgeries) for model training, 
validation and testing. External validation was performed on 10 surgeries issued from another dataset. 
Results: The AutoML model demonstrated excellent discriminating performance, even outperforming 
bespoke deep learning models handcrafter by experts. The area under the precision-recall curve was 
0.855. At the 0.5 confidence threshold cut-off, the overall performance metrics were as follows: 
sensitivity (81.0%), recall (77.1%), accuracy (96.0%) and F1 score (0.79). The per-segment metrics varied 
across the surgical phases: precision 66.7-100%, recall 46.2-100% and specificity 94.1-100%. 
Hydrodissection and phacoemulsification were the most accurately predicted phases (100 and 92.31% 
correct predictions, respectively). During external validation, the average precision was 54.2% (0.00-
90.0%), the recall was 61.1% (0.00-100%) and specificity was 96.2% (91.0-99.0%). 
Conclusions: In conclusion, a code-free AutoML model can accurately classify cataract surgery phases 
from videos with an accuracy comparable or better than models developed by experts 
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Title: Chronic recalcitrant Pseudomonas conjunctivitis managed with povidone-iodine forniceal irrigation 
 
Abstract Body: 
Purpose: To report a case of a patient with chronic Pseudomonas conjunctivitis unresponsive to topical 
antibiotic therapy, managed with povidone-iodine forniceal irrigation. 
Study Design: Case Report. 
Methods: Patient records between 2017-21 were reviewed. 
Results: A 12-year-old male patient presented with chronic and relapsing conjunctivitis. Past medical 
history included fever-induced refractory epilepsy syndrome, severe developmental delay, 
tracheostomy and ventilator-dependence. He presented with bilateral forniceal pseudomembranes, 
intense bulbar and forniceal conjunctival chemosis and injection, and copious mucopurulent discharge 
of 18 months duration, which was unresponsive to multiple topical antibiotics including moxifloxacin. 
Cultures grew predominantly Pseudomonas aeruginosa which was sensitive to multiple antibiotics, 
including many used previously in this patient. Treatment with debridement of membranes, twice daily 
irrigation with 5% povidone-iodine and topical loteprednol lead to complete resolution. The cornea 
demonstrated peripheral superficial vascularization but never ulcerated or scarred. Over the subsequent 
3 years, the conjunctivitis recurred several times on attempted taper of the povidone-iodine irrigation 
and forniceal sweeping below a frequency of once daily. Giant fornix syndrome, nasolacrimal duct 
obstruction and conjunctival sinus disease were considered as potential etiologies and were excluded on 
examination. Tracheostomy cultures were positive for Pseudomonas and the upper airway was 
considered the most likely source of re-infection. 
Conclusions: Povidone-iodine forniceal irrigation together with removal of membranes was an effective 
treatment in this paediatric patient with chronic Pseudomonas conjunctivitis. This is a very infrequent 
presentation and a thorough search should be undertaken for the etiology of reinfection in such cases. 
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Title: Cutaneous horn of the eyelid: a paediatric case series 
 
Abstract Body: 
Purpose: To describe the clinical presentation, histopathologic features and management of cutaneous 
horn of the eyelid in paediatric patients presenting to a tertiary referral centre. 
Study Design: Single-centre case series. 
Methods: The study included 5 children with cutaneous horn of the eyelid who were treated at the 
Hospital for Sick Children in Toronto between 2010-2018. The medical records were reviewed. 
Results: The mean patient age was 7.0 years old (median: 5 years, range: 5-11 years), with a mean 
follow-up duration of 109 days (range: 17-272 days). The mean duration of eyelid lesion growth before 
assessment was 10 months (range: 1-30 months). All lesions had the classic clinical picture of a 
cutaneous horn and were located in the right upper (n=2), right lower (n=1), and left upper (n=2) 
eyelids. There was a history of bleeding and pruritus in 40% of the lesions (n=2) and 60% (n=3) of lesions 
had a history of a preceding hordeolum or chalazion. An excisional biopsy with histopathological 
assessment was performed for 60% (n=3) of patients. All three were benign inflammatory lesions 
demonstrating 1) cutaneous horn morphology with acute inflammatory cells and bacterial colonies 
secondary to a draining chalazion, 2) inverted follicular keratosis, and 3) granulomatous blepharitis. The 
other two cutaneous horns arose at the sites of previous hordeola/pyogenic granuloma and were 
managed successfully with tobramycin-dexamethasone ophthalmic ointment only. There was no 
recurrence of the cutaneous horn observed in any of the five patients during the follow-up period. One 
patient developed a chalazion post-operatively which resolved with basic eyelid hygiene measures. 
Conclusions: Cutaneous horns in this paediatric series were benign lesions seen arising secondary to 
hordeola and chalazia. This association is uncommon in adults, where cutaneous horns are most often 
associated with cutaneous neoplasia. 
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Title: Effect of slanted medial rectus recession for convergence excess esotropia 
 
Abstract Body: 
Purpose: Slanted bilateral medial rectus recession is one of the surgical techniques suggested to correct 
convergence excess esotropia. Unfortunately, the evidence on this technique is based only on few case-
series and rare small clinical trials. The purpose of our study was to communicate the experience of a 
larger series of slanted bilateral medial rectus recession cases. 
Study Design: This study was a retrospective case-series of patients with convergence excess esotropia 
treated with slanted bilateral medial rectus recession by one surgeon at the IWK Health Centre of 
Halifax (Nova Scotia, Canada), between 2012 and 2020. 
Methods: Postoperative alignment success was defined as a manifest esodeviation of 10 prism diopters 
or less, both at distance and near fixation, with full distance hyperopic correction. Success was 
evaluated with and without +3.00 diopters near add. Change in near-distance deviation disparity was 
quantified and paired T-tests were used to measure the statistical significance of that change. 
Postoperative alignment success and change in near-distance deviation disparity were measured 3 times 
(2 months, 4 to 18 months and >18 months after surgery). Three groups were created based on the 
amplitude of preoperative near-distance deviation disparity (<15 prism diopters, 15 to 19 prism 
diopters, 20 prism diopters or more) to evaluated both postoperative alignment success and change of 
near-distance disparity within and between groups. 
Results: Forty-two patients were included in the study. The average preoperative near-distance 
deviation disparity was 16.6 prism diopters (SD 6.2). Top fibers were recessed in average of 3.6 mm (SD 
1.4), while bottom fibers were recessed in average 5.5 mm (SD 0.9). At 4 to 18 months postoperatively, 
the mean near-distance deviation disparity was 7.9 (SD 5.3) diopters, which corresponded to a reduction 
of 8.8 prism diopters (SD 6.5) compared to preoperative disparity (p<0.0001). The reduction of near-
distance deviation disparity was also statistically significant within groups (p<0.05 for each group). 
Postoperative alignment success was achieved in 53.8% of patients without the use of +3.00 near add 
and 69.2% of patients when considering the add. Success was higher (80.0%), without the near add, in 
the group with moderate (15 to 19 prism diopters) preoperative near-distance deviation disparity. 
Conclusions: Slanted bilateral medial rectus recession is a surgical technique to address convergence 
excess esotropia that can reduce the near-distance deviation disparity with satisfactory alignment in a 
reasonable proportion of patients. 
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Title: A Hazy Challenge: Approach to ROP screening in infants with significant corneal opacity 
 
Abstract Body: 
Purpose: Retinopathy of prematurity (ROP) remains a leading cause of pediatric vision loss. Routine 
screening is therefore critical to prevent lifelong morbidity. However, limited literature exists on ROP 
screening in preterm infants with severe corneal opacity and limited retinal view. 
Study Design: Retrospective case-series. 
Methods: Preterm infants with significant corneal opacity undergoing ROP screening between 2010-
2018 at a single tertiary pediatric hospital were identified by the attending pediatric ophthalmologists. 
Demographic data, clinical characteristics, and structural and visual outcomes at last follow-up were 
collected. Ophthalmic imaging and anterior segment optical coherence tomography were also reviewed. 
Corneal opacity was graded on a 4-point scale from 1 (mild opacity that did not obscure retinal details) 
to 4 (severe opacity with total obstruction of retinal view). 
Results: Eight infants (14 eyes) comprising three males with mean gestational age of 26.5±3.3 weeks and 
birthweight of 878.7±383 grams were included. Diffuse corneal haze (8 eyes), stromal edema or scarring 
(4 eyes) and type 1 Peters anomaly (2 eyes) obscured retinal details in all children. All eye had moderate 
to severe opacity reducing retinal examination. Risk assessment for treatable ROP, B-scan 
ultrasonography, topical hyperosmotic eyedrops, and frequent examination were utilized to 
compensate for poor fundus view. Three patients (6 eyes) received intravitreal bevacizumab for 
presumed plus disease viewed through a hazy cornea, with subsequent disease regression. All other 
patients did not develop treatment-warranted ROP. Eventually, three patients (4 eyes) required surgery 
including optical iridectomy, superficial keratectomy, and penetrating keratoplasty for visual 
rehabilitation. Spontaneous resolution of corneal haze was observed fully in another 4 eyes. In all cases, 
corneal opacity outlasted presence of ROP findings. Favourable retinal structure was observed in all eyes 
at last follow-up, while two eyes (two patients) demonstrated amblyopia as a result of permanent 
corneal opacity. 
Conclusions: Significant corneal opacity can impede ROP screening and increase risk of poor outcomes. 
Risk assessment for treatable ROP and ancillary imaging such as B-scan ultrasound may be required and 
intravitreal bevacizumab is an effective treatment in cases of poor retinal view who may have treatable 
ROP. Investigation for causes of corneal clouding such as glaucoma, corneal dystrophy, and infectious 
keratitis should be performed. Long term visual rehabilitation strategies are required after acute ROP 
has resolved. 
 
 
 
 
 
 
 



Poster | Affiche 226 

Authors: Jordan Huang1, Aqsa Saleem2, Emily Liao2, Carlos Solarte3, Ezekiel Weis4.  
1University of Calgary - Cumming School of Medicine, 2SERAC Eye and Skin Care Centre, 3University of 
Alberta - Department of Ophthalmology and Visual Sciences, 4University of Calgary - Department of 
Ophthalmology. 
Author Disclosure Block:  J. Huang: None. A. Saleem: None. E. Liao: None. C. Solarte: None. E. Weis: 
None. 
 
Title: Strabismus post plaque brachytherapy 
 
Abstract Body: 
Purpose: To determine the most common treatment provided to patients with strabismus post plaque 
brachytherapy for choroidal melanoma. Secondary aims include determination of incidence and type of 
strabismus post plaque brachytherapy, and extraocular muscle most commonly removed and 
repositioned for plaque placement. 
Study Design: Prospective case series. 
Methods: This study involved patients diagnosed with choroidal melanomas between October 2011 and 
October 2020. Demographic data collected included patient age, gender and residing city. Outcome data 
included presence of strabismus post-plaque brachytherapy, strabismus treatment received, pre-and-
post-operative visual acuity, tumour dimensions, tumour distance from the optic nerve and fovea, 
duration of follow-up post-plaque surgery, extraocular muscles operated, and primary deviation 
following treatment. Patients that developed strabismus post-plaque brachytherapy underwent 
strabismus classification into slipped muscle, sensory, decompensated phorias, cranial nerve palsies, 
restrictive or a combination of the above. 
Results: A total of 440 patients underwent plaque brachytherapy. 10/440 (2.27%) patients with treated 
choroidal melanoma developed strabismus. 7/440 (1.59%) patients were classified as having sensory 
strabismus, 2/440 (0.45%) slipped muscle, and 1/440 (0.22%) decompensating phoria. Of the 10 patients 
that developed strabismus, 1/10 (10.00%) is performing convergence insufficiency exercises, 2/10 
(20.00%) require Fresnel for diplopia and are considering prism incorporation, 2/10 (20.00%) are 
awaiting consultation for strabismus surgery, 5/10 (50.00%) underwent strabismus surgery. Four of 
these patients had sensory exotropia and underwent lateral rectus recessions (1 had Botox prior to 
surgery). One patient had a combination of sensory exotropia and slipped muscle. Treatment for this 
patient included exploration and reattachment of the inferior rectus, superior rectus recession and 
Botox to the lateral rectus. A total of 389 muscles were removed and repositioned for plaque 
placement. The lateral rectus was the most common (157/389;40.36%), correlating to intraocular 
tumour location. 
Conclusions: The incidence of strabismus post plaque brachytherapy was 2.27% over 10 years. 
Strabismus surgery was the most common treatment modality, comprising 50% of treatment for 
strabismus patients. Other options for treatment of strabismus include botox injections, Fresnel prisms 
and convergence insufficiency exercises. Sensory strabismus was the most common, occurring in 1.59% 
of patients. The lateral rectus was the most common muscle repositioned during surgery, comprising 
40.36% of all muscles repositioned. 
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Title: Evaluating sucrose as pain management in retinopathy of prematurity (ROP) exams 
 
Abstract Body: 
Purpose: Controversy exists regarding the efficacy of sucrose for pain relief in outpatient neonatal 
retinopathy of prematurity (ROP) exams. The purpose of this study is to determine the efficacy of 
sucrose in reducing pain in babies under 12 months of adjusted age during ROP eye examinations. The 
hope is to improve the patient, family, staff, and physician experience during these essential 
assessments. 
Study Design: This is a data and process evaluation of the initial 35 patients in an ongoing prospective, 
randomized control trial (RCT) involving 150 infants undergoing ROP eye exams at the Alberta Children’s 
Hospital (ACH) Vision Clinic. 
Methods: Children, with informed parental consent, are enrolled and randomized to either the control 
or sucrose treatment group. Visit one is a standard visit for all infants, then at the second visit those 
randomized to the treatment group will receive a dose of 24% oral sucrose solution 2 minutes prior to 
the eye exam. 
At both visits a parent, nurse, and physician complete a subjective survey of patient discomfort. 
Objective measurements including patient oxygen saturation, heart rate, and Face, Legs, Activity, Cry, 
Consolability (FLACC) scores will be recorded. The same ophthalmologist will perform all ROP eye 
examinations. 
Results: 35 infants with an average gestational age at birth of 28+0 weeks, and an average weight of 
1087 grams were available for analysis. The mean objective FLACC pain score during examination was 
significantly less in the sucrose group, at 8.68 ± 1.84, compared to 10.00 ± 0.00 in the control group (p = 
0.009). Continuous vital monitoring during examination revealed a mean maximal heart rate of 174.6 ± 
18.7 bpm for the control group, and 160.1 ± 17.4 bpm for the sucrose group which was significantly 
lower (p = 0.027). The mean low oxygen saturation was 94.3 ± 6.31% for the control group and 98.4 ± 
2.0% for the sucrose group, which was also statistically significant (p = 0.016). 
The subjective survey revealed that 10/19 (52.6%) of parents in the sucrose group perceived less patient 
discomfort at the second visit, compared to 3/16 (18.8%) in the control group relative to the baseline 
visit. 
Conclusions: Although this study is ongoing, preliminary findings indicate sucrose may be helpful in ROP 
exams to reduce the amount of discomfort experienced by neonates and their caregivers, while 
improving the overall ROP assessment experience. 
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Title: Assessment of the types and accuracy of referrals to a tertiary paediatric ophthalmology clinic in 
Canada. How to make best use of this limited resource 
 
Abstract Body: 
Purpose: Paediatric ophthalmology clinics receive a tremendous number of referrals from various 
specialties creating a disproportionately long wait time for children to receive care, as there are few 
paediatric ophthalmologists in Canada. Despite this, there is little ophthalmology training for medical 
students and residents in programs other than ophthalmology. To reduce the long wait times most 
children endure prior to seeing a paediatric ophthalmologist, it is critical to assess ways of reducing 
referrals to paediatric ophthalmologists, while improving delivery of eye care for children and access for 
those requiring an ophthalmologist’s care. This study aims to identify reasons for referral of children to 
paediatric ophthalmology services, assess accuracy of said referrals and discuss ways to improve timely 
eye care for children. 
Study Design: Retrospective chart review. 
Methods: Random selection of 1,500 patients (16 years of age or younger) referred between 2016-2019 
to the tertiary paediatric ophthalmology clinic at McMaster Children’s Hospital. Diagnostic accuracy was 
assessed by comparing the diagnosis made by the referring family practitioner (FP), paediatrician or 
optometrist with that made by the paediatric ophthalmologist. 
Results: 1,241 met inclusion criteria. Among these, 612 (49.3%) children were referred from FP, 316 
(25.5%) from paediatricians and 313 (25.2%) from optometrists. The 1,241 patients resulted in a total of 
1,382 referral diagnoses, as a patient could be referred for more than one ophthalmological reason. The 
most common referral diagnoses in all 3 groups was strabismus (41% of referrals from both the FP and 
paediatricians and 36% of referrals from optometrists). The paediatric ophthalmologist did not find any 
ocular abnormalities in over 1/3 (38%) of children referred by both FP and paediatricians (232/612 and 
119/316 respectively) compared to in only 15% (48/313) of referrals from optometrists. For strabismus, 
the most common referring diagnosis among all 3 groups, false positive rates were 49% among the FP 
group, 50% among paediatricians and 11% among optometrists. 
Conclusions: Urgent steps need to be taken to reduce the volume of unnecessary referrals to paediatric 
ophthalmology and ultimately reduce wait times for those who do need to see a paediatric 
ophthalmologist, whilst improving the detection and treatment of amblyopia in all children. Two 
measures that can help achieve these goals are: improving the basic ophthalmic training that FP and 
paediatricians receive in their residency program in terms of detecting strabismus as well as increasing 
public awareness regarding importance of all children having regular eye examinations by optometrists. 
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Title: Severe Familial Exudative Vitreoretinopathy (FEVR), Congenital Hearing Loss and Developmental 
Delay in a Child with Biallelic Variants in FZD4 
 
Abstract Body: 
Purpose: Familial exudative vitreoretinopathy 1 (EVR1) is a non-syndromic autosomal dominant retinal 
disorder caused by variants in the FZD4 gene. We report a case of FEVR, congenital hearing loss, and 
developmental delays associated with biallelic FZD4 variants. This is the first study to demonstrate a role 
for FZD4 in FEVR patients beyond ocular abnormalities. 
Study Design: Case report 
Methods: DNA testing and phenotyping of the patient proband and her parents, combined with 
signaling assays were used to determine the effect of patient derived compound heterozygous variants 
on FZD4 signaling and biological function. 
Results: The proband presented with absent red reflexes from total retinal detachments diagnosed at 
three days of age and failed the newborn screening hearing test. Auditory brainstem response at 6 
months of age showed bilateral mild-to-moderate high frequency sensorineural hearing loss. The 
patient manifested significant delays in speech and walking. Intravenous fluorescein angiography (IVFA) 
of the parents detected stage 1 FEVR. Genetic testing revealed two FZD4 variants in the patient, each 
variant found in one parent. Signaling assays confirmed that the presence of both variants results in 
significantly worse signaling activity compared to the heterozygous state. 
Conclusions: We present the first report of extraocular syndromic FEVR due to FZD4 variants. The 
decrease in FZD4 signaling due to the biallelic nature of the disease resulted in hearing deficit, 
developmental delays, and a more severe retinal phenotype. Homozygous Fzd4 knockout mice feature 
abnormal vascular development of both the inner ear and retina as well as developmental 
abnormalities. Severe loss of FZD4 activity in humans appears to result in extraocular phenotypes, 
adding to the repertoire of biological activity for disease causing variants in the FZD4 gene. 
 
 
 

 



Poster | Affiche 217 

Authors: Jia Yue You1, Modabber Milad2, Massimo Di Iorio3, Daniela Toffoli4.  
1McGill University, 2Herzig Eye Institute, 3University of Toronto, 4McGill University, Université de 
Montréal. 
Author Disclosure Block: J. You: None. M. Milad: All other investments or relationships that could be 
seen by a reasonable, well-informed participant as having the potential to influence the content of the 
educational activity; Name of for-profit or not-for-profit organization(s); Johnson & Johnson, Alcon. All 
other investments or relationships that could be seen by a reasonable, well-informed participant as 
having the potential to influence the content of the educational activity; Description of relationship(s); 
Consultant, Speaker. M. Di Iorio: None. D. Toffoli: Membership on advisory boards or speakers’ 
bureaus; Name of for-profit or not-for-profit organization(s); Sunshine Foundation Medical Advisory 
Board. Membership on advisory boards or speakers’ bureaus; Description of relationship(s); Member. 
Funded grants or clinical trials; Name of for-profit or not-for-profit organization(s); Sunfish Clinical Trial. 
Funded grants or clinical trials; Description of relationship(s); Member. 
 
Title: Ophthalmic Anomalies of Meningitis Within the Pediatric Population 
 
Abstract Body: 
Purpose: Meningitis, a significant cause of morbidity and mortality worldwide, may lead to permanent 
neurologic disabilities. Ophthalmic complications can also occur. However, the visual aftermath of 
pediatric meningitis as a whole and in developed countries has been poorly studied. The objective of this 
study is to highlight potential ocular and neuro-ophthalmic sequela of both infectious and aseptic forms 
of meningitis in the pediatric population of a tertiary pediatric hospital. 
Study Design: A retrospective chart review of all pediatric patients, between 2006 and 2015, diagnosed 
with meningitis at the Montreal Children’s Hospital (MCH) was conducted. Study approval was obtained 
by the Institutional Review Board of the McGill University Health Center and adhered to the tenets of 
the Declaration of Helsinki. 
Methods: Records of all pediatric meningitis patients were extracted and further refined by isolating all 
who received ophthalmology consultation. Relevant demographic data, general medical information, 
ocular findings and imaging results were extracted. The proportion of ocular abnormalities was 
calculated and analyzed. 
Results: 72 of 861 meningitis patients received ophthalmology consultation. Forty-six patients met 
inclusion criteria. Among those patients, meningitis subtypes included bacterial (60.9%, 28/46), viral 
(10.9%, 5/46) aseptic (4.3%, 2/46) and unidentified (23.9%, 11/46) causes. Among included patients 
31/46 (67.4%) demonstrated ocular abnormalities. Patients presented most frequently with 
abnormalities involving: extraocular movements and alignment (14/28; 50.0%), the optic nerve head 
(10/41; 24.4%), visual acuity (8/32; 25.0%), pupillary reactivity (4/35; 11.4%) and periorbital/orbital 
cellulitis (4/46; 8.7%). Ocular abnormalities were fairly evenly distributed among meningitis subtypes 
showing abnormalities in 67.9% of bacterial (19/28), 60.0% of viral (3/5), 63.6% of unspecified (7/11) 
and 100.0% of aseptic cases (2/2). Patients with neurological sequelae, hearing loss, ischemic changes 
on imaging and venous sinus thrombosis were more likely to have associated ophthalmologic findings. 
Conclusions: This chart review indicates a close relationship, in children, between meningitis and 
ophthalmic complications. We advocate for an increase in awareness of this association amongst 
healthcare providers. As well, ophthalmologists should have a high index of suspicion for ocular 
abnormalities when referred such patients. As a delay in treatment may lead to permanent 



ophthalmologic sequelae in children, one should actively seek out ocular anomalies in meningitis and 
refer in a timely fashion. 
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Title: Demographic risk factors of retinopathy of prematurity: a systematic review of population-
based studies 
 
Abstract Body: 
Purpose: Current national guidelines use gestational age (GA) and birth weight (BW) as their basis for 
retinopathy of prematurity (ROP) screening. The strength of association of these and other demographic 
risk factors is inconsistent across studies. This systematic review was conducted to analyze the 
association between demographic risk factors and the incidence of ROP in regional population-based 
studies. 
Study Design: Systematic review of population-based studies. 
Methods: Ovid MEDLINE, EMBASE, and Cochrane CENTRAL were searched from January 2010 through 
May 2020. Original studies investigating cohort demographic risk factors and the incidence of ROP in a 
region were included. A weighted mean was used for pooling of continuous outcomes. ROP incidence 
was reported in proportions and compared based on cohort demographics and criteria for screening 
guidelines. 
Results: From 4091 results, 18 studies from 14 countries (n=342,005) were included. The overall risk of 
ROP in preterm infants was 18.8%. Overall, ROP stages ≥3 accounted for 20.5% of ROP cases. The 
weighted incidence of any, severe, and treatment-requiring ROP was highest at 23 weeks GA (66.5%, 
40.3%, and 39.4% respectively). For infants with a BW ≤1000 grams, the risk of any, severe, and 
treatment-requiring ROP was 34.5%, 21.7%, and 18.4%, respectively. For every week decrease in GA, 
there was a median adjusted odds ratio (aOR) of 1.4 times of developing ROP. For every 100 gram 
decrease in BW, the median aOR was 1.8 times. A higher incidence of ROP was also found for infants 
with neonatal sepsis (n=3 studies, median OR=2.02) and bronchopulmonary dysplasia (n=3, median 



OR=1.94). 
Conclusions: This study represents the first review that summarizes the risk of any, severe, and 
treatment-requiring ROP stratified by GA and BW. The incidence of ROP increased proportionally with 
lower GA and BW, with a diagnosis of ROP occurring in 2 of 3 infants born at GA ≤23 weeks and in 1 of 3 
infants born with a BW ≤1000 grams. For every week decrease in GA and every 100-gram decrease in 
BW, there was a median of 1.4 times and 1.8 times the odds of developing ROP, respectively. The 
strongest risk factors for ROP are GA, BW, neonatal sepsis, and bronchopulmonary dysplasia. As the 
survival of preterm infants improve, it is important to monitor the risk factors of ROP in infants and 
refine their associations with ROP. 
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Title: Corneal Myxoma: Clinical Features and Histopathological Analysis 
 
Abstract Body: 
Purpose: To describe corneal myxoma presentation, histopathological characteristics, and management 
outcomes. 
Study Design: This was one-armed cohort study 
Methods: All histologically confirmed cases of primary and secondary corneal myxoma presented 
between January 2000 and December 2015 were included. Their demographic, clinical evaluation, 
histopathological analysis, mode of treatment and final outcomes; visual acuity, corneal clarity were 
evaluated. 
Results: Our cohort comprised of 10 eyes of 10 patients that were histologically confirmed to have 
primary and secondary corneal myxoma. The median age at presentation was 10.5 years (Inter Quartile 
Range 1.8; 46.7). Five eyes had high intraocular pressure, four eyes had decreased distance visual acuity 
and one eye had discoloration of the eye. Their surgical management included penetrating keratoplasty 
(8 eyes), phototherapeutic keratectomy (1 eye), local excision (1 eye) and evisceration of a blind painful 
eye with high intraocular pressure. Postoperative best corrected distance vision was 20/20 to 20/60 (1 
eye), <20/60 to 20/200 (2 eyes), <20/200 to 20/400 (1 eye), <20/200 to light perception (4 eyes) and no 
light perception (1 eye). The histopathology of these lesions showed typical proliferating spindle-shaped 
cells within a myxoid stroma rich in glycosaminoglycan. Almost all (9/10) cases showed strong reactivity 
of the tumor cells with vimentin stain (one showed moderate staining). The 2 primary myxomas did not 
show staining with SMA as expected. The secondary acquired myxomas showed reactivity with SMA 
antibodies in the case of keratitis (1/4), while the secondary developmental myxomas exhibited this 
reactivity in 3/4. The median duration of follow up was 5 years. Recurrence was observed in an eye that 
underwent local excision. 
Conclusions: Corneal myxoma is a rare lesion and it can be managed surgically with a reasonably 
favorable outcome. 
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Title: A Case of Ligneous Conjunctivitis Following Allogenic Stem Cell Transplant in a Patient with 
Extra-nodal NK/T-Cell Lymphoma 
 
Abstract Body: 
Purpose: Ocular complications following allogenic stem cell transplants (Allo-SCT) are common and have 
been well documented in the literature. The most frequent ocular complications include dry eye 
syndrome, chronic graft-versus-host disease (GVHD), corneal ulcers, cataract, glaucoma and many more. 
Herein, we report the first case of ligneous conjunctivitis as a possible complication of Allo-SCT. 
Study Design: Case report and literature review 
Methods: The patient’s medical charts were reviewed and relevant clinical data was collated. 
Comprehensive literature review was performed. 
Results: A 52-year-old female was admitted to the hematology-oncology ward complaining of a 1-week 
history of bilateral dry eyes, crusting and discomfort, which was followed by haemolacria and 
progressive loss in visual acuity after a recent Allo-SCT. The patient had a past medical history of extra-
nodal natural killer (NK)/T-cell lymphoma (nasal type) diagnosed one year ago by biopsy and PET scan. 
Patient received multiple cycles of chemotherapy and radiotherapy, followed by desensitization for 
recipient/donor mismatch through plasma exchange, rituximab and intravenous immune globulin (IVIG) 
treatment. Patient then underwent an Allo-SCT. On exam, her visual acuity was light perception in the 
right eye and hand motion in the left eye. Patient showed bilateral periorbital swelling, severe crusting 
of upper and lower eye lids, symblepharon formation in superior and inferior conjunctiva with extensive 
membranes covering the entirety of the ocular surface. Even after starting the appropriate topical 
therapy, patient worsened significantly. Following cornea and oculoplastic service assessment, patient 
was taken to the operating room where conjunctival biopsies and cultures were taken, membranes were 
debrided and bilateral complete amniotic membrane transplants and partial tarsorrhaphies were 
performed. Patient was started on prednisolone acetate 1% drops every hour and ciprofloxacin drops 
every two hours in both eyes. Conjunctival and blood cultures were negative, and plasminogen levels 
were normal. Pathology impression reported features consistent with ligneous conjunctivitis. During 
close follow ups, tarsorrhaphies were opened and amniotic membrane graft anchors were removed. 
Thirty five days following the surgery, patient’s corrected visual acuity recovered to 20/30 in the right 
eye and 20/20 in the left eye 
Conclusions: Our case highlights a rare presentation of sight-threatening membranes pathologically 
consistent with ligneous conjunctivitis following Allo-SCT. Ligneous conjunctivitis is a rare disease and 
has not been previously reported before in association with ocular complications of Allo-SCT. As such, 
we hope that the current report raises awareness regarding this more niche ophthalmic complication in 
Allo-SCT patients and guides management of future cases. 
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Title: Outcomes of scleral lenses for dry eye disease in chronic ocular graft-versus-host disease 
 
Abstract Body: 
Purpose: To assess quality of life and visual outcomes of scleral lenses in patients with chronic ocular 
graft-versus-host disease (GVHD). 
Study Design: Cross-sectional survey and retrospective chart review. 
Methods: Patients with ocular GVHD diagnosed by a cornea specialist (SNY) and who had scleral lens 
fitting for dry eye disease between January 2011 and April 2020 were included. In addition to 
retrospective chart review, phone interviews were conducted to assess patient experiences with scleral 
lenses and to administer the eye subscale of the Lee chronic GVHD symptom survey. A 5-point Likert 
scale was used to compare symptoms before scleral lens wear and current symptoms. 
Results: Seven patients were included. Three could not be reached, and one had scleral lenses for 
irregular astigmatism and was excluded. Mean age was 56 ± 10 years, and 57% were female. Dry eye 
treatment prior to scleral lenses included: preservative-free tears (100%), autologous serum (100%), 
punctal cautery or plugs (100%), acetylcysteine (43%), soft contact lenses (43%), topical steroids (43%), 
and topical cyclosporine (14%). Five patients (71%) were still wearing scleral lenses at time of interview. 
One had discontinued after 1 month due to discomfort and difficulty with lens insertion. Another had 
weaned off wear after five years due to improvement in symptoms. The remaining five patients 
continued to wear scleral lenses for a mean 6.4 ± 1.3 days/ week, and a mean 15.4 ± 0.9 hours/day. 
Mean duration of wear was 61 ± 38 (range 1-108) months. Mean best-corrected visual acuity before 
scleral lens fitting was 0.29 ± 0.27 logMAR, compared to 0.16 ± 0.13 logMAR at latest follow-up (p=0.19). 
Compared to before scleral lens wear, all patients who continued wear for >1 month reported their dry 
eye symptoms and quality of life were both “significantly better”. Thematic analysis of interviews 
revealed that scleral lenses were essential to their dry eye treatment (“I could not live without them”), 
that symptoms were severe and debilitating prior to scleral lens fitting (“I was crying every day”), and 
that some wished they had been fitted earlier (“I wish I had gotten them sooner”). Downsides reported 
by patients included cost, learning curve, cleaning required during the day, and time spent with lens 
insertion and removal. No long-term complications occurred from scleral lens wear. 
Conclusions: Scleral lenses are safe and effective in improving dry eye symptoms and quality of life in 
patients with chronic ocular GVHD. 
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Title: Boston Type I Keratoprosthesis versus Penetrating Keratoplasty following a Single Failed Corneal 
Graft 

Abstract Body: 
Purpose: To compare long term outcomes of the Boston type 1 keratoprosthesis (KPro) with penetrating 
keratoplasty (PKP) in patients with a failed first PKP. 
Study Design: Retrospective cohort study. 
Methods: Charts from 55 eyes of 55 adult patients who underwent a second corneal replacement 
procedure after a first failed PKP at the Centre Hospitalier de l’Université de Montréal from 2008 to 
2020 were reviewed. Patients were separated into two groups based on whether they underwent PKP 
or KPro. Minimum follow-up duration was 5 years. Main outcome measures included best corrected 
visual acuity (BCVA), postoperative complications, graft survival and subsequent interventions. 
Results: Mean follow-up was 6.4 years for PKP and 9.6 years for KPro (p<0.001). Preoperative BCVA was 
better in PKP patients (means 1.45 vs 2.13, p=0.002). Visual outcomes as well as visual improvement 
were similar between groups. PKP subjects maintained 20/200 BCVA for 5.1 years and KPro subjects for 
5.9 years on average (p=0.48). Retention rates of 20/200 vision decreased as patients received 
additional grafts. Maintenance rates after the second, third, fourth, and fifth grafts were 4.0 years, 19 
months, 7 months, and zero months, respectively for PKP. More KPro patients developed complications 
when compared with PKP patients (0.263 vs 0.215 complication per patient-year, or 92.0% vs 66.7%, 
p=0.024). The most common complications in PKP were corneal complications (0.073 per patient-year) 
such as decompensation and keratitis. In KPro, glaucoma worsening (0.046 per patient-year), 
vitreoretinal complications (0.042 per patient-year) and retroprosthetic membrane (0.042 per patient-
year) were the most common. Seventeen KPro patients (68.0%) compared to 14 PKP patients (46.7%) 
underwent interventions for postoperative complications (p=0.11). Most interventions in KPro were for 
RPM, vitreoretinal disease, and glaucoma, while most interventions in PKP were regrafts. Graft failure 
and reoperation rates were significantly higher for PKP. Failure mainly resulted from decompensation or 
rejection in PKP, while all five failures in KPro were caused by melt and/or extrusion. 
Conclusions: Long-term (up to 7-year) visual outcomes were similar between patients who underwent 
PKP and KPro as second interventions. Overall, there were more postoperative complications in the KPro 
group. Furthermore, KPro patients suffered from more posterior segment disease, which can 
compromise visual potential. PKPs mainly had corneal complications, which often resulted in graft 
failure. 
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Title: Feasibility of a Mouse Model of Glaucoma after Boston Keratoprosthesis 
 
Abstract Body: 
Purpose: Animal models of the Boston keratoprosthesis type 1 (KPro) are required to study glaucoma 
following KPro surgery in order to control for confounding comorbidities common in human KPro 
recipients. The purpose was to determine the feasibility of establishing a reproducible model of 
glaucoma after miniaturized mouse KPro (mKPro) implantation. 
Study Design: Experimental animal study. 
Methods: A total of 20 corneas of donor C57BL/6 mice (n=10) were implanted in one eye of each 
recipient BALB/C mouse (n=20), assembled as part of the mKPro (dimensions: 1.00mm x 0.40mm), 
either with or without intraoperative lensectomy. Lensectomy was performed with the goal of 
mimicking the KPro procedure in humans that renders the eye aphakic. Main feasibility outcomes 
consisted in incidence rates of loss of tone, capsule nicking, and lens extrusion, as well as acquisition of 
posterior segment optical coherence tomography images. 
Results: With lensectomy (n=10), loss of ocular tone and retinal detachment occurred in 100% of mice. 
Without lensectomy (n=10), capsule nicking and opening, as well as lens extrusion, occurred in 80% of 
mice. Causes of these complications included the large proportion of intraocular volume occupied by the 
lens, the shallow anterior chamber, the collapse of scleral walls, and thus the lack of available 
intraocular volume to implant the KPro if the lens remains present. 
Conclusions: Our results show, for the first time, that successful mouse KPro surgery may require a great 
deal of practice to be useful as a reproducible model. We propose that an allogeneic corneal carrier and 
a full-thickness 360 degrees corneal excision be used in animal KPro models with large eyes to resemble 
the procedure in humans and to offer a sustainable tool for artificial cornea research. 
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Title: Feasibility and Outcomes of Concomitant Endoscopy-Assisted Total Pars Plana Vitrectomy in 
Boston Keratoprosthesis Type 1 
 
Abstract Body: 
Purpose: Vitreoretinal complications after Boston keratoprosthesis type 1 (Boston KPro) lead to severe 
visual loss but can be decreased with total pars plana vitrectomy (PPV) performed at the time of Boston 
KPro implantation. However, anterior hyaloid peeling during PPV is challenging without endoscopy. The 
purpose was to report on the feasibility of the first-ever case of total PPV, with anterior hyaloid peeling 
assisted by endoscopy, performed at the same time as Boston KPro implantation. 
Study Design: Surgical case report, from a prospective, interventional study. 
Methods: This was the first case performed as part of a prospective, interventional study at the Centre 
hospitalier de l’Université de Montréal (CHUM). The surgical technique included Boston KPro 
implantation and endoscopy-assisted anterior hyaloid peeling. Clinical and surgical reports from before 
and after surgery were reviewed, including history, best-corrected visual acuity (BCVA), intraocular 
pressure (IOP) by digital palpation, optical coherence tomography (OCT), and B-scan ultrasonography, 
over a 2-month period. Intraoperative observations and results were reported. A thorough review of the 
literature was also performed. 
Results: A 60-year-old male, with a history of two previously failed penetrating keratoplasties after 
ocular perforation with plugged iris in his left eye, was deemed eligible to benefit from both Boston KPro 
and PPV. Preoperative evaluation was limited through the opaque-diseased cornea. BCVA was light 
perception (LP), no retinal detachment was seen on B-scan, and IOP=26mmHg on 3 glaucoma drops. On 
the day of surgery, the unstable intraocular lens was removed and synechiae were lysed. A Boston KPro 
was implanted, and a 3-port 23-gauge PPV was achieved with visualization through the Boston KPro 
optic and wide-angle viewing system, without a temporary KPro. Anterior hyaloid peeling and removal 
of capsule remnants were completed using endoscopy. Endoscopic intraoperative assessment revealed 
severe cupping suggestive of already advanced glaucoma, with the posterior pole, peripheral retina, and 
retinal vessels within normal limits. A soft contact lens was applied. No complications or active bleeding 
occurred. The patient was put on prednisolone and moxifloxacin drops four times daily. One week later, 
BCVA was hand motion (HM) and IOP=28mmHg on maximal tolerated medical therapy (MTMT). Two 
months later, BCVA remained LP, IOP=20 mmHg on MTMT, and the Boston KPro optic remained clear, 
with no retroprosthetic membrane (RPM), no cells in the anterior chamber, and intact sutures. 
Preexisting advanced glaucoma was only diagnosed once a clear optic was in place, hence little 
improvement in BCVA. 
Conclusions: Endoscopy at the time of Boston KPro implantation offers a rare in-situ visualization of the 
Boston KPro device and retroiridal structures, as well as complete removal of the anterior hyaloid 
membrane. This combined procedure, reported herein for the first time, can be achieved in Boston KPro 
candidates with vitreoretinal diseases, shortening operative time. By removing such proinflammatory 



membranes, the incidence of glaucoma progression, RPM and retinal detachment may be decreased 
and improve visual outcomes for patients. 
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Title: Long-term Outcomes of Rehabilitative Surgery in Ocular Cicatricial Pemphigoid 
 
Abstract Body: 
Purpose: Ocular Mucous Membrane Pemphigoid (OcMMP), also known as ocular cicatricial pemphigoid, 
is a chronic autoimmune condition that causes progressive cicatrizing conjunctivitis and shortening of 
the fornices. Our goal was to investigate the long-term outcomes of fornix reconstruction and cicatricial 
entropion repair in patients with ocular mucous membrane pemphigoid (OcMMP). 
Study Design: Retrospective Chart Review 
Methods: Patients with a diagnosis of OcMMP that underwent fornix reconstruction (with amniotic 
membrane/buccal mucosal graft) or cicatricial entropion repair by the same surgeon (PJD) between 
January 1, 2000, to September 1, 2020, were analysed. Patients included in the study had a positive 
biopsy suggesting OcMMP and/or clinical features of OcMMP or pseudo-pemphigoid. Patients were 
graded from stages 1 to 4 according to the Foster Classification. The primary outcome was the overall 
success of fornix reconstruction in patients with OcMMP, based on whether there was restoration of a 
deep fornix at the last follow up appointment. Secondary outcomes included areas of trichiasis, 
restriction in ocular motility and visual loss from corneal injury. 
Results: Ten patients with a diagnosis of OcMMP (80% Foster classification of 3-4) were enrolled (5 
males and 5 females, median age: 78) as well as three patients with pseudo-OcMMP (2 females and 1 
male, median age: 88). Mean follow up time was 24.9 ± 29.1 months from the initial surgery. Six of the 
OcMMP patients underwent fornix reconstruction and five underwent entropion repair. In eight 
OcMMP patients with consistent follow-up, loss of fornix depth or reformation of symblepharon was 
found on average at 7.1 ± 7.0 months post-operatively. Only one OcMMP patient maintained a deep 
fornix and half of the patients required an additional corrective surgery. Three patients had an average 
decrease in visual acuity of 1.75 ± 1.09 logMAR and went on to have evisceration or enucleation 
surgeries. All OcMMP cases had significant trichiasis pre-operatively and while this was corrected by the 
surgeries, recurrence developed in all by one patient. Eight patients were on systemic 
immunosuppressive therapy at the time of surgery, but there was no difference in success of outcome 
between medically treated and non-treated cases. Pseudo-OcMMP patients were also noted to have 
short-term benefit from surgical intervention 
Conclusions: This is the first study reviewing the long-term outcomes of fornix reconstruction and 
cicatricial entropion repairs in cases of OcMMP, and while initial results are beneficial, these largely 
reverse an average of 7 months following the interventions. 
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Title: Validation of a microsurgical video-based scoring system for evaluating corneal suturing 
performance 
 
Abstract Body: 
Purpose: To validate the use of a video-based scoring system for evaluating corneal suturing 
performance. 
Study Design: Validation study. 
Methods: Ophthalmology residents from all postgraduate years (1-5) were recruited, each with varying 
levels of surgical experience and skill. Each participant was provided a pre-cut centered penetrating 
keratoplasty (PK) graft from a cadaver eye and were instructed to place four cardinal sutures. 
Participants watched a brief instructional video (4 minutes) outlining the task, specifying the placement, 
depth, and length of the sutures, in addition to proper instrument use. Each session was recorded in a 
surgical skills wet lab using an ECHO 360 device connected to a surgical microscope. The videos were 
blindly graded by two faculty ophthalmologists, a cornea specialist and non-cornea specialist, using an 
OSATS-style (objective structured assessment of technical skills) rubric adapted specifically for the task. 
Inter-rater reliability between graders was assessed using intraclass correlations (ICC). 
Results: Each of the eight participants completed the task twice on separate dates yielding 16 distinct 
video sessions. The ICC for the two independent, blinded graders was 0.916 (95% CI 0.701-0.979, 
p<0.001) for the first session, and 0.870 (95% CI 0.242-0.952, p=0.006) for the second session. All 
individual OSATS-rubric fields were similar, with most ICC values >0.9. 
Conclusions: This method of video-based assessment exhibited excellent inter-rater reliability, indicating 
that video grading with an adapted OSATS rubric is a reliable tool for evaluating ophthalmology resident 
corneal suturing skills. This technique may be applied to other microsurgical skills, with the advantage of 
remote evaluation. 
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Title: Assessing Patients with Dry Eye Disease using Virtual Care During the COVID-19 Pandemic 
 
Abstract Body: 
Purpose: 1) To report on the clinical information obtained from patients with DED via virtual 
consultations including ocular symptoms, and impact of DED on social and mental well-being during the 
lock-down period and 2) to report on the experience using virtual consultations for patients with Dry Eye 
Disease during the COVID-19 pandemic. 
Study Design: Retrospective chart review. 
Methods: A retrospective review of 35 charts was conducted from one cornea practice at the Ivey Eye 
Institute, Schulich School of Medicine, Western University, London, Ontario, Canada. Virtual telephone 
consultations for DED performed during the lock-down period were reviewed. 
Results: The most commonly reported DED symptoms were ocular dryness, blurred/fluctuating vision, 
and burning/stinging. The most common dry eye self-care practices employed by patients were 1) use of 
artificial tears, 2) application of warm compresses and 3) intake of omega-3 supplements. 20% of charts 
documented patients reporting worsening of DED symptoms since the onset of the pandemic and 
17.14% reported that the lockdown had negatively affected their ability to perform DED self-care 
practices. 42.8% of patients reported an inability to enjoy their daily activities due to DED symptoms, 
such as reading, using screens, and driving. 52.0% reported feeling either depressed, anxious, or both 
and 26.92% of patients accepted a referral to a social worker for support. More than a quarter of the 
charts recorded patients having financial challenges associated with the cost of therapy, and more than 
a fifth reported that financial challenges were a direct barrier to accessing appropriate DED therapy. 
Conclusions: The patient experience living with DED includes symptoms that negatively affect daily 
activities, financial challenges, and mental health concerns. These challenges may be exacerbated during 
the COVID-19 pandemic due to numerous factors. Telephone DED consultations may be a valuable and 
effective way to assess DED virtually. 
 
 

 

 

 

 

 

 

 

 



Poster | Affiche 231 

Authors: Caroline G. McKenna, Pierre Ibrahim, Rookaya Mather.  
Schulich School of Medicine & Dentistry. 
Author Disclosure Block: C.G. McKenna: None. P. Ibrahim: None. R. Mather: None. 
 
Title: Sjögren’s Syndrome Associated Dry Eye: Patient Experience and Adherence to Therapy 
 
Abstract Body: 
Purpose: This study aims to understand the experience of people living with dry eye disease (DED) 
associated with Sjögren’s syndrome (SS) and to determine the factors affecting adherence to DED self-
care. 
Study Design: This is a cross-sectional study. 
Methods: An anonymous self-administered questionnaire was distributed to Canadian Sjögren’s Society 
members and patients with SS attending a DED clinic in London, Canada. 244 participants enrolled from 
March to August 2018. Median age of respondents was 61 years, and 75% were female. 
Results: Experience living with DED: Ocular irritation (76.6%) and burning (56.1%) were the most 
common symptoms reported. 82.0% reported difficulty with visual tasks, 48.0% with driving and 52.9% 
with performing outdoor activities. 51.2% of the respondents indicated diminished enjoyment in daily 
activities due to DED symptoms. Almost 80% reported being worried about a reduced quality of life due 
to DED and over 50% reported a fear of going blind.Adherence to therapy: The most commonly reported 
reasons for non-adherence were cost of therapy (36.1%) and forgetting to instill drops (32.4%). 83.1% of 
respondents reported using some form of drop rationing to reduce the cost of therapy. Only 2.9% of 
respondents had private insurance coverage for non-prescription agents required to treat DED. 24.7% 
reported they would not disclose non-adherence to their eye care provider. 
Conclusions: Patients with SS-DED experience significant disease-related burdens due to reduced 
enjoyment in performing daily activities, cost of therapy, and mental health challenges; all of which may 
contribute to diminished capacity to engage in optimal DED self-care. 
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Title: The Effect of Collagenase A on Descemet Membrane Endothelial Keratoplasty Scroll Tightness 
 
Abstract Body: 
Purpose: The scrolling properties of the Descemet’s membrane (DM) endothelial keratoplasty (DMEK) 
graft are essential for surgical success. Currently, there is limited knowledge on what dictates the 
tightness of the DMEK scroll. The purpose of this study was to determine the impact of temperature and 
protein digestion on DMEK graft scroll tightness. 
Study Design: This study is a primary quantitative research analysis that evaluates DMEK scroll tightness 
when exposed to various temperatures and Collagnease A media. 
Methods: For the temperature experiment, a total of 28 eyes were utilized for the study. Scrolls in the 
cold group were kept at 4°C while scrolls in the hot group were kept at 37°C. Scroll width was recorded 
at the 5, 15, and 30 minute mark. For the protein digestion experiment, a total of 18 eyes were exposed 
to collagenase A (10CDU/mL) in Optisol solution. Scroll width was then recorded at the 1, 3, 5, 10, and 
20 minute time points. 
Results: The results of the temperature experiment did not yield any statistically significant changes in 
the mean scroll width of the DMEK scrolls across both temperature ranges and observation times. For 
the protein digestion experiment mean scroll width grew from 1.85mm to 2.13mm from the beginning 
of the experiment until the final observation at 20 minutes. This is a 14.7% change over 20 minutes with 
a P value (<0.001), exemplifying a statistically significant change in scroll width. 
Conclusions: Temperature did not have any significant effect over scroll tightness, but scroll tightness 
decreased with collagenase exposure. 
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Title: Femtosecond laser-assisted versus manual Descemet’s membrane endothelial keratoplasty: a 
systematic review and meta-analysis 
 
Abstract Body: 
Purpose: Descemet’s membrane endothelial keratoplasty (DMEK) is a minimally invasive corneal 
lamellar transplant procedure that involves removal/replacement of Descemet’s membrane and the 
corneal endothelium. DMEK is technically complex and creation of the descemetorhexis is crucial to 
determining graft success and future visual outcome. The standard DMEK protocol involves manual 
scoring of a central section of Descemet’s membrane and removal, with or without a scraping device, of 
the endothelial disc. To standardize descemetorhexis size, improve graft adherence, and optimize visual 
outcome, some surgeons have piloted femtosecond laser-assisted descemetorhexis during DMEK. The 
purpose of this study is to review the evidence on femtosecond laser-assisted DMEK and compare it to 
the manual approach. 
Study Design: Systematic review and meta-analysis. 
Methods: We searched 16 electronic databases, including MEDLINE, Embase, Web of Science, and the 
Cochrane Library, from inception until November 5, 2021, for studies comparing femtosecond laser-
assisted DMEK with manual DMEK, for any indication. Our database search was supplemented with 
screening of the grey literature and hand searching. We included both randomized trials and 
observational studies in our search criteria. Our primary outcome was the best-corrected visual acuity 
(BCVA) following DMEK. Secondary outcomes included the rate of endothelial cell loss, rate of graft 
detachment, and rate of re-bubbling across protocols. We summarized our analyses by calculating the 
weighted mean difference (MD) with associated 95% confidence interval (CI) for continuous outcomes 
and the odds ratio (OR) with 95% CI for dichotomous outcomes. 
Results: Three observational studies (totalling 167 eyes) fulfilled our inclusion criteria. BCVA (MD -0.06, 
95% CI: -0.18-0.05, p=0.29) and rate of endothelial cell loss (MD -1.39, 95% CI: -7.46-4.67, p=0.65) were 
comparable between laser-assisted and manual DMEK groups. Notably, laser-assisted DMEK was 
associated with a significantly lower incidence of graft detachment (OR 0.11, 95% CI 0.03-0.47, p<0.01) 
and need for re-bubbling (OR 0.14, 95% CI: 0.03-0.56, p<0.01). 
Conclusions: Our work suggests that visual outcomes and rates of endothelial cell loss are comparable 
between laser-assisted and manual DMEK protocols. Notably, femtosecond laser-assisted DMEK is 
associated with significantly lower rates of graft detachment and requirement for re-bubbling. Given the 
paucity of literature on this topic, further research, especially rigorous randomized trials, will allow 
clinicians to better understand the safety and efficacy of laser-assisted DMEK in comparison to the 
manual approach. 
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Title: DMEK single surgeon learning curve using a modified two-step “blister” no-touch technique. 
 
Abstract Body: 
Purpose: To demonstrate the safety, efficacy, and reproducibility of Descemet Membrane Endothelial 
Keratoplasty (DMEK) in a rural setting with surgeon-prepared DMEK graft. 
Study Design: Retrospective cohort 
Methods: The “blister” no-touch technique developed by Gorovoy and Lions Eye Institute for Transplant 
and Research (LEITR) was used to prepare DMEK grafts in 51 eyes of 44 patients. The preparation was 
modified by performing the dissection using a 30g needle, and a 2mm stromal punch the evening before 
surgery. On the day of surgery, the graft was marked with an “F”, punched with an 8.00mm trephine 
and loaded to an IOL cartridge and inserter. A single surgeon performed all surgical procedures. Efficacy 
(postoperative UDVA vs. preoperative CDVA), safety (gain/loss in CDVA lines of vision) and rebubble 
rates were analyzed. Central pachymetry (CCT) and endothelial cell count (ECC) were measured 
preoperatively and at 6 months postoperatively. 
Results: No grafts were lost during preparation. DMEK was successfully performed on pseudophakic 
(n=22), triple procedure (n=22), post-PKP (n=3) and post-DSEK (n=4) eyes. Postoperative UDVA > 20/40 
in 72% of eyes, compared to 36% preoperative CDVA. 95% of eyes had no change or improved 1 or more 
lines of CDVA, with 55% improving > 3 lines of CDVA. Rebubbling was required in 12/51 eyes (23.5%), 
with 4 eyes requiring two rebubblings. All detachments were partial and peripheral. CCT and ECC were 
reduced by 25% and 28%, respectively. 
Conclusions: DMEK graft preparation using the modified “blister” no-touch technique is reproducible in 
a rural setting. Efficacy, safety, and rebubbling rates were comparable to learning curves reported in the 
literature. Despite partial graft detachments and a variety of clinical situations, rebubbling resulted in 
favorable outcomes. 
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Title: Four-Point Scleral Suture Fixation of a Foldable Intraocular Lens: A Case Series on a Modified 
Minimally Invasive Technique 
 
Abstract Body: 
Purpose: To describe and examine outcomes of a modified scleral-fixation technique for the Akreos 
AO60 (Bausch & Lomb, Rochester, NJ) intraocular lens (IOL) via a small 2.5mm corneal incision and ab 
interno passage of Gore-Tex (W.L. Gore & Associates, Newark, DE) sutures using a docking needle. 
Study Design: A retrospective case series. 
Methods: Adult patients with aphakia requiring secondary IOL implantation were included. Patients with 
less than four weeks of post-operative follow up data were excluded from analysis. Extracted data 
included age and gender, ocular co-morbidities, mean follow-up (months), uncorrected distance visual 
acuity (UCDVA) and best corrected distance visual acuity (BCDVA) pre-operatively and at 1 week, 4 
weeks, and final visit post-operatively, intraocular pressure (IOP) pre- and post-operatively at the same 
time points as above, as well as any adverse outcomes during or after surgery. 
Results: Four eyes of four patients were included in this study. The mean age of participants was 67.5 
years (range 19-89 years), and 75% (n=3) of participants were female. Only 1 case required anterior 
vitrectomy and no intra-operative complication was noted. All post-operative complications were 
transient and resolved by four weeks after surgery. The BCDVA improved from 1.28 ± 1.55 to -0.87 ± 
0.11 (logMAR, mean ± standard deviation). IOP increased from 20.0 ± 1.6 mmHg to 26.5 ± 5.0 mmHg at 
four weeks after surgery, prompting initiation of topical medical therapy for IOP reduction. No IOL tilt, 
IOL decentration, or suture erosion was identified. 
Conclusions: Our modified minimally invasive technique for four-point scleral suture fixation of a 
foldable IOL provides a safe and effective method for secondary IOL implantation when posterior 
capsular support is absent. The benefits of this technique are that it allows a small incision size, 
eliminates the need for an anterior chamber maintainer, and reduces the likelihood for the need of 
anterior or pars plana vitrectomy, and minimizes risks for IOL tilt or decentration. 
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Title: Incidence Of Subretinal Hemorrhage Among Individuals Treated For Neovascular Age Related 
Macular Degeneration: Is Maintenance Therapy Preventative? 
 
Abstract Body: 
Purpose: Determine the optimal treatment frequency of anti-vascular endothelial growth factor (anti-
VEGF) injections during the treatment of neovascular age related macular degeneration (AMD) that 
would reduce the risk of subsequent subretinal hemorrhage (SRH). 
Study Design: Retrospective study; consecutive case series. 
Methods: Patients receiving treatment for neovascular AMD were identified by query of the electronic 
medical record system. Charts of patients who developed a new SRH between January 1, 2016 and 
March 1, 2020 in Edmonton, Canada were reviewed. The primary objective of the study was to correlate 
the time interval between anti-VEGF injections with the risk of subsequent development of SRH. 
Secondary objectives were to correlate SRH with other risk factors including age, gender, arterial 
hypertension, smoking history, anticoagulant use and prior vitrectomy. 
Results: In total, 86,403 anti-VEGF injections were administered for neovascular AMD patients over the 
4 year study period, among which we identified 95 events of significant SRH secondary to neovascular 
AMD. The majority of SRH events occurred among females (65.3%) and advanced age (mean age = 84.8) 
with a range of 63-100 years. Recurrent hemorrhages made up 26.3% of SRH events and 14.7% of eyes 
had a prior vitrectomy. Hypertension was present in 69.5% of patients and 37.9% of patients were 
taking some form of systemic antiplatelet or anticoagulant. Of the 95 SRH events, 42 occurred while in 
the less than 3 months treatment group, 14 in the greater than 3 months treatment group, and 39 in the 
as needed interval treatment group. A Chi square test of independence identified that the proportion of 
SRH differed amongst the treatment groups (p<0.05). Follow up z-tests of column proportion using the 
Bonferroni correction found that within the less than 3 months treatment interval group there was a 
lower frequency of SRH than expected. The converse was true for the PRN group in which a higher 
frequency of SRH occurred than was expected. Among the Greater than 3 months treatment group the 
frequency of SRH was within the statistical variation of our model. Surgical intervention was required in 
45.3% of events and involved vitrectomy in all cases. Subretinal tissue plasminogen activator (tPA) was 
used in 95% of those cases. 
Conclusions: SRH is a rare but devastating complication of neovascular AMD. Our study finds that 
maintaining a regular scheduled injection interval of 3 months or less significantly reduces the risk of 
subretinal hemorrhage compared to the injection as needed group. 
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Title: Risk of Maculopathy with Pentosan Polysulfate Sodium Use 
 
Abstract Body: 
Purpose: Pentosan polysulfate sodium (PPS), used for interstitial cystitis, has recently been associated 
with a distinct maculopathy. Epidemiologic studies have attempted to quantify this risk but have found 
contradictory results, which may be due to presence of bias and lack of adjustment for other drugs 
associated with retinopathy including tamoxifen and hydroxychloroquine. The purpose of this study was 
to examine the association between PPS use and maculopathy, specifically examining risk with 
cumulative duration of use. 
Study Design: Retrospective cohort study with an active comparator control. 
Methods: Mutually exclusive, new users of PPS (exposed group) or amitriptyline (unexposed group) 
were randomly sampled from the PharMetrics Plus database (IQVIA, Durham, NC), a private longitudinal 
health claims database in the United States. A total of 6,221 PPS users and 89,744 amitriptyline users 
were followed from 2006 to 2020 to the first event of the study outcome (maculopathy) or end of 
enrolment. A Cox regression model was constructed to adjust for potential confounders. A cumulative 
duration analysis was undertaken to assess the risk of pentosan polysulfate sodium and maculopathy 
with duration of use. 
Results: The mean follow-up was 3.0 (±2.5) years for PPS users and 3.3 (±3.0) years for amitriptyline 
users. The incidence of maculopathy among PPS users and amitriptyline users was 2.3/1000 person 
years vs 1.0/1000 person years, respectively. The adjusted hazard ratio (HR) for maculopathy in PPS 
users was 2.64 (95% confidence interval [CI]:1.90-3.68). The HR for the sensitivity analysis that combined 
maculopathy and AMD was 1.38 (95% CI:1.16-1.65). A cumulative duration-response pattern was 
observed, with use greater than 3 years having a 9.5-fold risk of maculopathy (HR=9.56, 95% CI:3.60-
25.37) compared to a 2.3-fold risk of maculopathy with use for one year or less (HR=2.27, 95% CI:1.50-
3.43). The number needed to harm for the first 4 years of use was 250. 
Conclusions: Pentosan polysulfate sodium use was associated with an increased risk of maculopathy, 
particularly with longer duration of use. 
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Title: Methotrexate for the Prevention and Treatment of Proliferative Vitreoretinopathy in 
Rhegmatogenous Retinal Detachment: A Systematic Review 
 
Abstract Body: 
Purpose: Proliferative vitreoretinopathy (PVR) is a severe complication of rhegmatogenous retinal 
detachment and its repair that is characterized by ectopic cellular sheets of the vitreous and retina that 
is associated with poor visual outcomes. This review evaluates the role of intravitreal methotrexate 
(MTX) as an adjunctive agent for the prevention and treatment of PVR. 
Study Design: Systematic review. 
Methods: Articles investigating the use of MTX in at least five patients with PVR or at high risk of 
developing PVR were identified via a literature search of OVID MEDLINE (1946-April 21, 2021), EMBASE 
(1946-April 21, 2021), and the Cochrane Controlled Register of Trials (up to May 2021). Results were 
presented using descriptive statistics. 
Results: A total of five studies and 109 eyes from 108 patients were included. Seven of these patients 
(and eyes) were at high risk of developing PVR, while all remaining patients (n=101) had already 
developed PVR. The highest number of total MTX injections in a single eye was eight, with an average of 
1.88 per patient across studies and doses of either 250µg or 400µg. After weighting by the number of 
eyes per study, there was an 89% retinal re-attachment rate and -0.77 logMAR change in visual acuity 
post-operatively for patients receiving adjunctive MTX. Control patients that did not receive MTX had a 
weighted average re-attachment rate of 61% and -0.37 change in logMAR. No complications related to 
MTX administration were reported. 



Conclusions: Intravitreal MTX targets many of the pathophysiological processes of PVR through its 
antiproliferative, anti-inflammatory, and anti-fibrotic effects. This systematic review is the first to 
examine the role of adjunctive intravitreal MTX in the setting of PVR and found that MTX improves 
retinal re-attachment rates and post-operative visual acuity across a wide range of treatment 
parameters. Future studies with larger, controlled cohorts are needed to elucidate the potential 
benefits, harms, and optimal treatment patterns of MTX for patients with PVR. 
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Title: Efficacy of intravitreal aflibercept administered using a treat-and-extend regimen in patients 
with macular edema secondary to central retinal vein occlusion: Post hoc analysis of the CENTERA 
study 
 
Abstract Body: 
Purpose: The aim of the CENTERA study was to evaluate the efficacy and safety of intravitreal 
aflibercept (IVT-AFL) administered using a proactive, individualized treat-and-extend (T&E) regimen in 
patients with macular edema secondary to central retinal vein occlusion (CRVO). In CENTERA, an 
appreciable proportion of patients achieved high Best Corrected Visual Acuity (BCVA; ≥83 Early 
Treatment Diabetic Retinopathy Study [ETDRS] letters). This post hoc sensitivity analysis of the 
proportion of patients achieving mean treatment intervals of ≥8 weeks (w) was conducted based on 
study criteria similar to LEAVO for treatment success: BCVA ≥83 letters achieved at any point during 
treatment. 
Study Design: CENTERA (NCT02800642; ethics approved) was a 76-w, single-arm, Phase 4 study. 
Treatment-naïve patients aged ≥18 years with center-involved macular edema secondary to CRVO and 
BCVA of 73-24 letters in the study eye were enrolled. 
Methods: Patients received 2 mg IVT-AFL at baseline (BL) and every 4w until disease stability criteria 
were met (or until Week [W] 20). The treatment interval was adjusted in 2w increments based on 
functional and anatomic outcomes. Co-primary endpoints were the proportion of patients who gained 
≥15 letters from BL to W76 and the proportion of patients with a mean treatment interval of ≥8w during 
the T&E phase. In this sensitivity analysis, patients who achieved ≥83 letters at any point were 
considered treatment successes and, therefore, to have met the second co-primary endpoint of 
achieving a mean treatment interval of ≥8w. 
Results: The full analysis set comprised 160 patients (n=74 [≥83-letter group; mean±SD BL BCVA 
61.2±12.3] and n=86 [<83-letter group; BL BCVA 44.0±16.2]). Overall, 65.6% (n=105; 95%CI, 57.7-72.9, 
p<0.0001 [test against 40% threshold]) of patients gained ≥15 letters from BL to W76. During the T&E 
phase, 45.0% (n=72; 95%CI, 37.1-53.1, p=0.8822 [test against 50% threshold]) of patients achieved a 
mean treatment interval of ≥8w. The sensitivity analysis showed that 66.3% (n=106; 95%CI, 58.4-73.5, 
p<0.0001 [test against 50% threshold]) of patients could have achieved a mean treatment interval of 
≥8w or treatment success. Of patients who achieved ≥83 letters at any point, 54.1% (n=40) maintained 
robust vision gains (achieved and maintained ≥83 letters with ≤5-letter loss). Mean change in BCVA from 
BL to W76 was +23.9±13.6 (≥83-letter group) letters and +17.3±23.1 (<83-letter group) letters. At BL, 
mean central retinal thickness (CRT) was 696±226 (≥83-letter group) µm and 817±250 (<83-letter group) 
µm. Mean change in CRT from BL to W76 was −420±235 (≥83-letter group) µm and −563±249 (<83-letter 
group) µm. 
Conclusions: In this CENTERA post hoc analysis, the application of similar criteria to LEAVO for treatment 
success indicated that most patients would have achieved a mean treatment interval of ≥8w or 
treatment success. In addition, patients who achieved ≥83 letters had higher BCVA and lower CRT at BL 
than those who achieved <83 letters. In both groups, patients demonstrated BCVA gains and improved 



CRT, showing that IVT-AFL administered using a T&E regimen optimizes visual acuity gains and 
normalizes CRT irrespective of BL status in patients with macular edema secondary to CRVO. 
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Title: Updated Safety and Efficacy Results From the Archway Phase 3 Trial of the Port Delivery System 
With Ranibizumab (PDS) for Neovascular AMD 
 
Abstract Body: 
Purpose: The PDS is an investigational drug delivery system for the continuous intravitreal delivery of a 
customized formulation of ranibizumab (RBZ) designed to address the unmet need to reduce the 
treatment burden in patients (pts) with nAMD. The Archway phase 3 trial evaluated the safety and 
efficacy of the PDS for nAMD, with the primary analysis focusing on results through week (W) 40. 
Study Design: Archway (NCT03677934) is a phase 3, randomized, active treatment-controlled trial in 
patients with nAMD. 
Methods: Patients with anti-VEGF-responsive nAMD were randomized 3:2 to treatment with the PDS 
with RBZ 100 mg/mL with fixed 24-week refill-exchanges (PDS Q24W) or intravitreal RBZ 0.5 mg 
injections every 4 weeks (monthly RBZ). The trial evaluated the noninferiority (NI) and equivalence of 
PDS Q24W versus monthly RBZ on a primary endpoint of best-corrected visual acuity (BCVA) change 
from baseline (BL) averaged over W36/40 (NI margin, -4.5 letters; equivalence margin, ±4.5 letters). 
Here, we present results through ≥ 48W of follow-up (2 complete PDS refill-exchange intervals) from the 



Sept 2020 data cut. 
Results: 248 PDS Q24W and 167 monthly RBZ patients were treated in Archway. Change in adjusted 
mean BCVA score from BL averaged over W44/48 was 0.0 and +0.2 letters in the PDS Q24W and 
monthly RBZ arms, respectively. PDS Q24W was NI to monthly RBZ at W44/48, with a difference (95% 
CI) of -0.2 (-1.8, +1.3) letters between arms (equivalence not tested). Adjusted mean CPT change from 
BL results were consistent from the primary analysis through W48. 98.4% and 94.6% of PDS Q24W 
patients did not receive supplemental RBZ during the first or second refill-exchange intervals, 
respectively. Additional efficacy data to be presented. Through the Sept 2020 data cut, PDS Q24W 
patients received a mean total of 3.9 RBZ treatments over 77.9W compared with 19.5 RBZ treatments 
over 78.5W in monthly RBZ patients. PDS implant insertion and refill-exchange procedures were 
generally well tolerated and the ocular safety profile was generally unchanged from the primary 
analysis. Systemic safety findings were comparable across arms. 
Conclusions: Archway BCVA results for the average of W44/48 were consistent with the primary 
analysis, with PDS Q24W noninferior to monthly RBZ (equivalence not tested). Through a mean 
treatment duration of 78W, PDS Q24W patients received ~5x fewer RBZ treatments than monthly RBZ 
pts. PDS Q24W treatment was generally well tolerated, with a favorable benefit-risk profile. 
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Title: Pars Plana Vitrectomy versus Scleral Buckle: A Comprehensive Meta-Analysis of 15,947 Eyes 
 
Abstract Body: 
Purpose: Pars plana vitrectomy (PPV) and scleral buckling (SB) are two of the most common surgical 
treatments for rhegmatogenous retinal detachment (RRD). This meta-analysis compares the efficacy and 
safety of PPV and SB in RRD. To our knowledge, the present study represents the largest comprehensive 
meta-analysis comparing PPV and SB in the surgical management of RRDs. 
Study Design: Systematic Review and Meta-Analysis 
Methods: A systematic literature search was performed on Ovid MEDLINE, EMBASE and the Cochrane 
Controlled Register of Trials from January 2000 to June 2021. Comparative studies reporting on the 
efficacy and/or safety of PPV and SB for the primary surgical management of RRD were included. The 
primary clinical endpoint was final best corrected visual acuity (BCVA). Secondary endpoints were 
reattachment rates and incidence of adverse events. 
Results: Results: Across 41 studies (8 RCTs, 33 observational studies), 5,401 SB and 10,546 PPV eyes 
were included. SB achieved a statistically significant better final BCVA than PPV (WMD: 0.07; 95% 
confidence interval: [0.02-0.11]; P=0.005). SB had a better final BCVA in observational studies (P=0.007) 
but not in RCTs (P=0.21). SB had a lower incidence of post-operative cataract formation (P<0.00001) and 
iatrogenic breaks (P<0.00001), but a higher incidence of choroidal hemorrhage (P=0.007), choroidal 
detachment (P=0.004), and residual subretinal fluid (RSRF) (P<0.00001). In phakic eyes, there was no 



significant difference between PPV and SB for final BCVA (P=0.53). In studies published after 2010, SB 
was not associated with a statistically significant higher incidence of choroidal hemorrhage (P=0.12) and 
choroidal detachment (P=0.20). Primary (86.5% vs. 84.8%; P=0.13) and final (96.7% vs. 97.7%; P=0.12) 
reattachment rates were similar between PPV and SB. PPV had a statistically significant higher primary 
reattachment rate in RCTs (P=0.02) but not in observational studies (P=0.30). 
Conclusions: SB was associated with a better final BCVA than PPV, however, this result was primarily 
driven by phakic patients who developed cataracts after PPV and observational studies. Primary and 
final reattachment rates were similar between the comparators. SB was associated with a significantly 
lower incidence of iatrogenic breaks and cataracts, while PPV was associated with a reduced risk of 
choroidal detachment, subretinal hemorrhage, and RSRF. 
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Title: Pars Plana Vitrectomy with and without Supplemental Scleral Buckle for the Repair of 
Rhegmatogenous Retinal Detachment: A Meta-Analysis 
 
Abstract Body: 
Purpose: To compare the safety and efficacy of pars plana vitrectomy (PPV) alone versus PPV with 
supplemental scleral buckle (PPV-SB) for the treatment of rhegmatogenous retinal detachment (RRD). 
Study Design: Systematic Review and Meta-Analysis 
Methods: In this meta-analysis, MEDLINE, EMBASE and CENTRAL were systematically searched (2000-
June 2021). The primary outcome was the final best corrected visual acuity (BCVA). Secondary outcomes 
were primary and final reattachment rates, and intraoperative and postoperative complications. Meta-
analysis was performed using a random-effects model if at least three studies reported on an outcome 
of interest. Weighted mean differences (WMD) and risk ratios (RR) were calculated alongside 95% 
confidence intervals (CI). Number needed to treat (NNT) and number needed to harm (NNH) were 
calculated. 
Results: In total, 15,661 eyes from 38 studies were included. The median follow-up was 6 months. Final 
BCVA was similar between PPV and PPV-SB (WMD:-0.03,logMAR[-0.14,0.07],P=0.55). There was a 
significant difference in primary reattachment rate (88.2%vs.86.3%;RR:0.97[0.95,1.00],P=0.03) favoring 
PPV-SB, however there was no statistically significant difference in final reattachment rate 
(RR:1.00[0.99,1.01],P=0.56). PPV required a significantly higher number of operations to achieve final 
anatomical re-attachment (WMD:0.13[0.02,0.24],P=0.02). In terms of complications, PPV was 



significantly less likely to be associated with macular edema (RR:0.47[0.25,0.88],P=0.02) and epiretinal 
membrane formation (RR:0.70[0.52,0.94],P=0.02), but these differences were no longer statistically 
significant in studies published after 2010. PVR grade C or more, lens status, and macular attachment 
status did not mediate differences in effect. 
Conclusions: This meta-analysis found no significant difference in final visual acuity between PPV and 
PPV-SB. Primary reattachment rate was higher following PPV-SB, though the magnitude of effect was 
small. PPV alone was less likely to be associated with macular edema and ERM, however, this difference 
was not found in studies published after 2010. 
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Title: Scleral buckle removal in patients with rhegmatogenous retinal detachment 
 
Abstract Body: 
Purpose: Scleral buckling (SB) can be used alone or in combination with pars plana vitrectomy (PPV) for 
the treatment of rhegmatogenous retinal detachment (RRD). In specific cases, buckle removal is 
necessary due to SB-related complications. The purpose of this study is to investigate the indications of 
SB removal and the rate of recurrent retinal detachment in these patients. 
Study Design: Retrospective cohort study. 
Methods: The medical records of eyes operated for RRD with SB (simple SB or in combination with PPV) 
at CHU de Québec - Université Laval (Quebec City) between 2008 and 2020 were reviewed. Exclusion 
criteria included retinal detachment of tractional or traumatic etiology. The indications for all cases of SB 
removal were reviewed. The primary outcome of interest was recurrence of retinal detachment 
following SB removal. 
Results: Out of 2375 eyes that underwent SB for treatment of RRD, 40 eyes had SB removal (1.7%). The 
main indication for SB removal was infection, occurring in almost a third of patients (n=13, 32.5%). 
Pain/intolerance (n=12, 30%), buckle extrusion (n=6, 15%), strabismus and/or diplopia (n=3, 7.5%) and 
other causes including persistent inflammation and increased intraocular pressure (n=6, 15%) made up 
the remaining indications. The median time from SB placement to removal was 11.5 months, but in 25 
cases (62.5%), the buckles were removed after less than 6 months. A further 37.5% of cases were 
removed after more than 1 year (n=15). Patients who had infection as the primary cause of SB removal 
were likely to have earlier removal of SB (median [Q1, Q3] in months) than those with SB removal for 
other reasons (infection: 2.8 [1.1, 9.5] vs. other causes: 11.2 [6.3, 25.1]; p=0.012). 
After SB removal, recurrent retinal detachment was observed in 7.5% of eyes (n=3), with all recurrences 
occurring within the first month. All patients underwent PPV without placement of a SB. Re-detachment 
occurred in all three patients within the first 6 months. 
Conclusions: The indications for SB removal are numerous, with infection making up one third of cases 
and generally necessitating earlier intervention. However, there is a 7.5% risk of re-detachment after SB 
removal. Additionally, treatment of recurrent RRD post-SB removal is associated with a high rate of 
failure and should therefore be carefully considered. 
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Title: Traumatic Macular Holes: A Visual and Anatomic Outcome Study 
 
Abstract Body: 
Purpose: Traumatic macular holes (TMH) are full-thickness defects at the foveal center that can occur 
after blunt ocular injury. The presentation of TMHs can be quite variable, with visual acuity typically 
ranging from 20/30 to 20/400, and prognosis is often uncertain given the range of associated 
pathologies that may accompany ocular trauma. In the current literature, there is a lack of consensus 
regarding prognosis and treatment modality for TMHs. This study aims to better understand anatomic 
and visual outcomes of traumatic macular holes managed medical and/or surgically. 
Study Design: This study is a retrospective chart review. 
Methods: Data was collected retrospectively from the patient database at the Calgary Retina Centre 
electronic health records system from 2008 to the end of 2020. Clinical findings such as visual acuity and 
intraocular pressure, as well as anatomical characteristics such as optical coherence tomography (OCT) 
imaging was obtained at initial presentation, and at regular follow-up intervals. 
Results: Eight cases were identified for inclusion in this study (Seven male, age range 8-35). Four 
patients underwent vitrectomy with membrane peel, and four patients were treated medically and 
observed. Three of four surgically managed patients achieved closure of their TMH, after an initial 
observation period (mean 58 days, range 34-130 days). All four medically managed patients had 
spontaneous closure of their TMH at the four-month follow up interval. 
Conclusions: In this retrospective case series, a 100% spontaneous TMH closure rate was observed in 
patients who were medically managed, compared to 75% in the surgical group. 
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Title: Identifying knowledge gaps in the costs and effectiveness related to the treatment of uveal 
melanoma in Canada 
 
Abstract Body: 
Purpose: Treating uveal melanoma can be costly to the publicly funded health care system, particularly 
when patients must travel to other provinces for that treatment. However, the benefits of treatment - 
whether measured in terms of patients’ quality of life, work productivity, or societal contributions - are 
also considerable. Understanding the cost-effectiveness of treating uveal melanoma is critical 
knowledge for public discourse. The purpose of this study was to determine the availability of Canadian 
cost, outcome, and adverse events data related to the treatment of uveal melanoma for the purpose of 
conducting formal cost-effectiveness analyses. 
Study Design: A systematic literature review was conducted to explore the availability of costs, 
outcomes, and adverse event data in the treatment of uveal melanoma in Canada. 
Methods: With the help of a librarian, we conducted three separate systematic searches of MEDLINE. All 
three searches used key and MeSH terms related to uveal melanoma. Search 1 included key and MeSH 
terms related to costs, search 2 related to outcomes, and search 3 related to adverse events. Search 3 
was limited to include only results from controlled, comparative, or observational studies. Studies were 
excluded if they were a literature review, were not published in English, or did not have a full text 
available. Results were uploaded to Covidence, where two reviewers conducted a title and abstract 
screening. 
Results: Search 1 resulted in 46 studies, one of which reported costs for proton beam therapy in 
Canadian dollars. Search 2 resulted in 129 studies, three of which were Canadian-based. One of those 
used data from the COMS. The other two Canadian studies examined the impact of brachytherapy or 
episcleral plaque brachytherapy on quality of life. Search 3 resulted in 219 studies, five of which were 
Canadian-based. Three of these Canadian studies used data from the Collaborative Ocular Melanoma 
Study. The papers lacked descriptions of key variables including cost data for modalities such as 
enucleation, robust characterization of outcomes, and limited mortality, metastasis, and visual acuity 
events following treatment. 
Conclusions: Cost-effectiveness is a critical component of the evaluation of health care interventions in 
a publicly funded health care system, like those in Canada. Our systematic search of the literature as it 
relates to treating uveal melanoma in Canada demonstrates that there are multiple knowledge gaps. 
Future research should focus on filling these gaps through rigorous studies aimed at investigating the 
societal and personal costs and outcomes associated with treating uveal melanoma. 
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Title: Long-term safety and efficacy of Densiron-68 for challenging retinal detachments 
 
Abstract Body: 
Purpose: To assess the long-term safety and efficacy of Densiron-68 as a silicone oil intraocular retinal 
tamponade in the treatment of complicated retinal detachments (RD). 
Study Design: Retrospective case series 
Methods: All consecutive patients undergoing pars plana vitrectomy (PPV) with intravitreal Densiron-68 
oil tamponade by a single surgeon between February 2017 and November 2020 at a tertiary care centre 
were included. Primary outcomes were anatomic reattachment of retina; change in logMAR visual acuity 
(VA) and intraocular pressure (IOP) from baseline to last follow-up; and complications with oil in-situ. 
Results: A total of 102 eyes of 102 patients were identified. The cases included rhegmatogenous RDs 
(95%) and tractional RDs (5%). Sixty-five percent of eyes had a history of RD and 34.3% had previously 
undergone PPV. The average duration of symptoms for all cases was 54 ± 124 days. With Densiron-68 in-
situ for a mean duration of 96 ± 91 days, 7 eyes experienced an IOP spike or developed glaucoma, 8 
developed an epiretinal membrane, and only 1 developed corneal haze or edema. After Densiron-68 
removal, VA improved significantly from baseline (1.42 ± 0.81) at 1-month (0.83 ± 0.69; p<0.001) and 3-
months (0.99 ± 0.60; p<0.001) follow-ups, but not at the 6-months (1.02 ± 0.71; p=0.054) follow-up. At 
last follow-up, VA significantly improved from baseline (0.90 ± 0.83; p<0.001). There were no significant 
changes in IOP from baseline at 1-month (p=0.309), 3-month (p=0.423), 6-month (p=0.390) and final 
follow-up (p=0.067). There was no correlation between the duration of Densiron-68 in-situ, and changes 
in VA at 1-month (p=0.165), 3-months (p=0.047), 6-months (p=0.678) and last follow-ups (p=0.231). 
There was also no correlation between the duration of Densiron-68 in-situ and changes in IOP at 1-
month (p=0.226), 3-months (p=0.150), 6-months (p=0.651) and at last follow-up (p=0.914). At the mean 
follow-up of 13.5 ± 11.1 months, the anatomical success rate was 87.3%. 
Conclusions: Densiron-68 has good safety and efficacy outcomes as a long-term retinal tamponade in 
the surgical treatment of challenging RDs. Visual and anatomical outcomes with Densiron-68 are 
comparable to other higher molecular weight silicone oil tamponade agents. 
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Title: Scleral Buckling Alone or in Combination with Pars Plana Vitrectomy for Rhegmatogenous 
Retinal Detachment Repair: A Meta-Analysis of 7273 Eyes 
 
Abstract Body: 
Purpose: Rhegmatogenous retinal detachments (RRD) are serious ocular emergencies. This meta-
analysis aims to elucidate differences in the efficacy and safety of scleral buckling (SB) versus SB in 
combination with pars plana vitrectomy (SB+PPV) for RRD repair. 
Study Design: Systematic review and meta-analysis. 
Methods: Ovid MEDLINE, EMBASE, Cochrane CENTRAL, and Google Scholar were searched 
systematically to identify English peer-reviewed comparative randomized controlled trials (RCT) and 
observational studies reporting on efficacy and/or safety outcomes for SB and SB+PPV in the 
management of RRDs. Critical appraisal was performed using the Cochrane Risk of Bias 2 for RCTs and 
the ROBINS-I tools for observational studies. Grading of Recommendations, Assessment, Development 
and Evaluation (GRADE) guidelines were used to assess the certainty of evidence. Corrected distance 
visual acuity (CDVA) at last follow-up represented the primary endpoint; reattachment rates and 
incidence of ocular adverse events were secondary endpoints. Random effects meta-analyses with 95% 
confidence intervals were conducted to calculate weighted mean differences (WMD) for continuous 
outcomes and risk ratios (RR) for categorical outcomes with number needed to treat/harm (NNT/NNH) 
when applicable. Subgroup and leave-one-out sensitivity analyses were also performed. 
Results: Across 18 studies, 3729 SB and 3544 SB+PPV eyes were included. Final CDVA was 



nonsignificantly different between SB and SB+PPV (0.33 ± 0.46 logMAR (20/43 Snellen) vs. 0.51 ± 0.58 
(20/65); WMD=-0.09 (20/25); 95%CI [-0.25, 0.07]; P=0.27; GRADE: moderate certainty). However, CDVA 
was significantly better with SB alone amongst studies published in/after 2010, (WMD=-0.15 logMAR; 
P=0.01). The primary reattachment rate was similar between SB and SB+PPV (86.79% vs. 87.77%; 
RR=0.99; P=0.60; GRADE: moderate certainty). SB alone achieved a significantly higher final 
reattachment rate (96.87% vs. 94.50%; RR=1.02; 95%CI [1.01, 1.04]; P=0.007; GRADE: high certainty) but 
was non-significant in a subgroup of pseudophakic only eyes. SB alone achieved a significantly lower risk 
of macular edema (11.97% vs. 19.23%; RR=0.69; 95%CI [0.47, 1.00]; P=0.05; NNH = 14; GRADE: high 
certainty) and cataract development or progression (14.99% vs. 37.54%; RR=0.37; 95%CI [0.14, 1.01]; 
P=0.05; NNH=4; GRADE: moderate certainty) versus SB+PPV in the main analysis. The incidence of 
macular hole (P=0.53), epiretinal membrane (P=0.46), ocular hypertension (P=0.78), residual subretinal 
fluid (P=0.08), proliferative vitreoretinopathy development/progression (P=0.44), and 
diplopia/strabismus/extraocular muscle dysfunction (P=0.86) were similar between SB and SB+PPV. 
Conclusions: There was no significant difference in final CDVA between SB and SB+PPV in RRD. 
Compared to SB+PPV, SB alone offers a significantly higher final reattachment rate along with reduced 
risk of cataract development or progression in RRD repair. Primary reattachment rate and the incidence 
of other complications are similar between SB and SB+PPV. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Poster | Affiche 350 

Authors: Harrish Nithianandan, Siddharth Nath, Fidan Jmor, Adam Samet, John C. Chen.  
McGill University. 
Author Disclosure Block: H. Nithianandan: None. S. Nath: None. F. Jmor: None. A. Samet: None. J.C. 
Chen: None. 
 
Title: Examining the value of intraoperative optical coherence tomography during vitreoretinal surgery 
in guiding surgical decision-making: A systematic review of 1956 eyes 
 
Abstract Body: 
Purpose: Intraoperative optical coherence tomography (iOCT) is an emerging asset during procedures of 
the vitreoretinal interface and subretinal space, and has been shown to provide surgeons with real-time 
dynamic information during various intraocular manipulations. This review aims to provide a high-level 
and large-scale overview of this technology’s impact on intraoperative surgical decision-making during 
vitreoretinal surgery. 
Study Design: Systematic review. 
Methods: This study was completed in accordance with the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses guidelines. A systematic literature search of published journal articles was 
executed through Ovid Medline, Embase, and Cochrane Central from inception through October 2021. 
Interventional cohort studies and case reports of pars plana vitrectomy (PPV) aided by iOCT for any 
vitreoretinal indication in human eyes were identified. Pertinent extracted variables included the 
indication for PPV, the role of the iOCT during PPV and whether the primary authors commented on the 
potential for iOCT in facilitating surgical decision-making. 
Results: Sixty-four interventional studies were included in this review. Common indications for iOCT-
integrated PPV among the included articles were for disorders of the vitreomacular interface (n=17 
studies), retinal detachment (n=8), macular hemorrhage (n=5), epiretinal membrane (n=4), proliferative 
diabetic retinopathy (n=4), procedures involving the Argus implant (n=4), vitreous hemorrhage (n=3), 
myopic maculopathy (n=3), and optic disc pit maculopathy (n=3). Endophthalmitis, subretinal 
perfluorooctane, and chorioretinal biopsy were other less common indications. Across all studies, the 
most common roles of iOCT were to identify initial or residual preretinal membrane fragments (n=17), 
identify pre-existing or iatrogenic macular hole (n=10), quantify residual subretinal fluid (n=9), study 
dynamic changes in retinal architecture (n=8), verify closure of macular hole (n=5), confirm adequate 
position of autogenous membrane grafts (n=5) and Argus implants (n=4), quantify residual peripheral 
vitreous cortex (n=4), guide fine needle manipulation during chorioretinal biopsy (n=2) and submacular 
injection (n=2), and to identify complex tissue dissection planes (n=3). The vast majority of studies 
(n=45/64, 70%) indicated that iOCT-guidance altered surgical decision-making. Notably, seven studies 
(n=433 eyes) tabulated their rates of altered surgical decision-making during iOCT-guided surgery and 
the pooled rate was 25% across these eyes. 
Conclusions: iOCT provides surgeons with real-time feedback during intraocular surgery and can allow 
for more precise real-time visualization of various intricate retinal and vitreoretinal tissue laminae. The 
literature supports that the integration of iOCT during vitreoretinal surgery may augment surgical 
decision-making in a multitude of intraoperative scenarios. 
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Title: MACULAR HOLE AND PHOTORECEPTOR CHANGES USING HIGH RESOLUTION IMAGING WITH 
ADAPTIVE OPTICS RTX 1 
 
Abstract Body: 
Purpose: Adaptive optics has been used to assess the photoreceptors in many retinal diseases, such as 
retinal detachment, diabetic retinopathy, macular hole, and others. The aim of this study is to measure 
the cone density, spacing, and regularity with AO Retinal Camera in patients diagnosed with Idiopathic 
Macular Hole (MH) before and after surgical repair. Objective To use Adaptive Optics (AO) RTX-1 retinal 
camera and Spectral Domain Optical Coherence Tomography (SD-OCT) to assess the photoreceptors in 
patients with various morphology of macular hole and to assess changes after surgical closure.  
Study Design: This is an REB-approved, prospective, case report, performed at Kensington Eye Institute 
retina clinic. 
Methods: Subjects presenting to Kensington Eye Institute retina clinic with Idiopathic MH needing Pars 
Plana Vitrectomy (PPV) and membrane peeling were included. SD-OCT, IOL Master, Optos, and AO 
testing was performed preop and at 3 months postoperatively 
Results: 8 patients (8 eyes) with Idiopathic MH were analyzed. We observed in those patients the cone 
density preop was 11793,92 mm3 and postop at 3 months was 12181,6 mm3; preop spacing was 
24.15% and postop was 23.03%; preop regularity was 85.76% and postop was 85.11%. Five patients with 
MH stage 2, three patients’ stages 3, one patient stage 4. All had a successful closure of MH. 
Conclusions: The use of Adaptive Optics RTX-1 retinal camera in patients with Idiopathic Macular Hole 
allows measuring the photoreceptors preoperative and after a successful macular hole surgery. 
Increasing cone density and regularity of photoreceptors after repair, and in consequence, decreasing 
the intercell spacing between photoreceptors. 
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Title: Long-Term Outcomes and Patient Compliance with Treat and Extend using Aflibercept in AMD 
 
Abstract Body: 
Purpose: The development of intravitreal medications inhibiting vascular endothelial growth factor in 
the past two decades has revolutionized treatment of neovascular age-related macular degeneration 
(AMD). However, patients require ongoing visits for disease monitoring and intravitreal injections, which 
constitute significant burden to patients and cost to the healthcare system. Many clinicians adopt a treat 
and extend regimen (TER) to decrease the number of injections required by increasing the interval 
between injections once disease is stable. Long term non-inferiority of TER with anti-VEGF ranibizumab 
has been shown in the CanTreat Study. Here, we gain insight into long-term use of TER in real-world 
practice. 
Study Design: Retrospective chart review of patients from one vitreoretinal specialist at the Ivey Eye 
Institute in London, Ontario. Data was collected regarding the injections and associated outcomes of 
treatment-naive eyes receiving treatment with Aflibercept for neovascular AMD. 
Methods: Treatment naive patients initiated on Aflibercept for treatment of neovascular AMD between 
March 2015 and December 2017 were included. Eyes were excluded if they had pre-existing retinal 
pathology. All injections were documented until October 2021. Efficacy of TER was assessed based on 
visual acuity, central retinal thickness, and extension intervals achieved. Instances of failure to extend, 
defined as any decrease in interval by ≥2 weeks, were documented. All reasons for discontinuation were 
captured. 
Results: Minimum of 3 years of follow-up on all eyes included. Mean average extension interval after 
the induction phase was 9 weeks. Around 70% of patients achieved a maximum extension interval of 
≥12 weeks. Approximately 30% of eyes had no failures to extend and another 30% of eyes had more 
than 2 failures to extend. At 5 years, around one third of patients remained on treatment. Almost 40% 
of treatment discontinuations were due to a lack of visual benefit during initial stabilization as 
determined by the specialist, due to geographic atrophy, or other cause of limited visual acuity. 
Approximately 20% of eyes stopped treatment due to death or other comorbidity preventing ongoing 
clinic visits. 
Conclusions: This data suggests that long-term use of TER is safe and effective. Although study protocols 
often stop after two failures to extend, with long-term therapy, we see more attempts to extend 
patients’ treatment intervals. With only approximately 20% of eyes lost to follow-up, patient agreement 
with clinician suggestions was strong. We observe an impact of the COVID-19 pandemic on patient 
treatment and outcomes. 
 
 
 
 
 
 
 



Poster | Affiche 13 

Authors: Nikhil Patil1, Arjan Dhoot2, Marko Popovic2, Peter Kertes2, Rajeev Muni2.  
1McMaster University, 2University of Toronto. 
Author Disclosure Block: N. Patil: None. A. Dhoot: None. M. Popovic: Any direct financial payments 
including receipt of honoraria; Name of for-profit or not-for-profit organization(s); PSI Foundation. Any 
direct financial payments including receipt of honoraria; Description of relationship(s); Financial Support 
(to institution). P. Kertes: Any direct financial payments including receipt of honoraria; Name of for-
profit or not-for-profit organization(s); Bayer, Roche, Novartis. Any direct financial payments including 
receipt of honoraria; Description of relationship(s); Financial Support (to institution), Financial Support. 
Membership on advisory boards or speakers’ bureaus; Name of for-profit or not-for-profit 
organization(s); Novartis, Alcon, Bayer, Allergan, Novelty Nobility. All other investments or relationships 
that could be seen by a reasonable, well-informed participant as having the potential to influence the 
content of the educational activity; Name of for-profit or not-for-profit organization(s); ArcticDx. All 
other investments or relationships that could be seen by a reasonable, well-informed participant as 
having the potential to influence the content of the educational activity; Description of relationship(s); 
Equity Owner. R. Muni: Any direct financial payments including receipt of honoraria; Name of for-profit 
or not-for-profit organization(s); Bayer, Novartis. Any direct financial payments including receipt of 
honoraria; Description of relationship(s); Financial Support (to institution). Membership on advisory 
boards or speakers’ bureaus; Name of for-profit or not-for-profit organization(s); Bayer, Novartis, 
Allergan, Roche. 
 
Title: Risk of intraocular inflammation after injection of anti-vascular endothelial growth factor agents: a 
network meta-analysis 
 
Abstract Body: 
Purpose: Recent reports have suggested an increased rate of intraocular inflammation (IOI) with 
brolucizumab relative to other anti-vascular endothelial growth factor (VEGF) agents for the treatment 
of neovascular age-related macular degeneration (nAMD). The relative incidence of IOI between anti-
VEGF agents is not well established. This network meta-analysis investigates the incidence of IOI 
following intravitreal anti-VEGF injections. 
Study Design: Network meta-analysis. 
Methods: A systematic literature search was performed on Ovid MEDLINE, EMBASE and Cochrane 
CENTRAL from 2005 to April 2021. English language randomized controlled trials (RCTs) comparing IOI 
following intravitreal bevacizumab, ranibizumab, brolucizumab, or aflibercept injections in nAMD were 
included. Study selection and data collection was conducted by two independent reviewers in 
accordance with PRISMA guidelines. Primary outcomes were the incidence of sight-threatening IOI 
including endophthalmitis, retinal vasculitis, retinal vascular occlusions, and best corrected visual acuity 
(BCVA). Secondary outcomes included the incidence of iritis/iridocyclitis, vitritis/vitreous cells, vitreous 
haze/floaters, and generalized intraocular inflammation. Critical appraisal was conducted using the 
Cochrane Risk of Bias 2 assessment tool and certainty of evidence was evaluated using the GRADE 
recommendations. A maximum likelihood random effects model was used to perform the network 
meta-analysis. 
Results: Overall, 11460 unique studies were screened, of which 14 RCTs on 6759 eyes at baseline were 
included in the analysis. No significant differences were observed between brolucizumab, aflibercept, 
bevacizumab, and ranibizumab for endophthalmitis, retinal vascular occlusions, final BCVA, and change 
in BCVA from baseline. Compared to aflibercept, brolucizumab was associated with a significantly higher 



incidence of generalized intraocular inflammation (RR=6.24, 95% CI=[1.40,27.90]) as well as vitreous 
haze/floaters (RR=1.64, 95% CI=[1.00,2.67]). There were no significant differences between comparators 
for other secondary endpoints. 
Conclusions: There were no significant differences found between brolucizumab, aflibercept, 
bevacizumab, and ranibizumab for sight-threatening IOI and BCVA outcomes. There is a significantly 
higher risk of certain forms of intraocular inflammation following brolucizumab relative to aflibercept. 
Our findings, alongside other recent safety findings, suggest the need for further investigation in the 
risk-benefit profile of brolucizumab for the treatment of nAMD. 
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Title: Impact of residual retinal fluid following intravitreal anti-vascular endothelial growth factor 
treatment: a meta-analysis 
 
Abstract Body: 
Purpose: The relationship between the presence of subretinal fluid (SRF) and intraretinal fluid (IRF) 
following anti-vascular endothelial growth factor (VEGF) treatment and visual acuity is not well 
understood. To our knowledge, this is the first meta-analysis analyzing the impact of the extent of 
residual retinal fluid on visual acuity following anti-VEGF treatment for neovascular age-related macular 
degeneration (nAMD). 
Study Design: Meta-analysis. 
Methods: A systematic literature search was performed on Ovid MEDLINE (2005-August 2021), EMBASE 
(2005-August 2021), and the Cochrane Controlled Register of Trials (2005-August 2021). Any peer-
reviewed article reporting on visual acuity outcomes stratified by the presence or absence of any 
residual SRF, IRF, and/or any retinal fluid at final follow-up after intravitreal injection of bevacizumab, 
ranibizumab, aflibercept, or brolucizumab in patients with nAMD was included. Weighted mean 
differences (WMD) and 95% confidence intervals (95% CI) were used to report findings of the random 
effects meta-analysis. 
Results: 11 studies of 3092 eyes were included in our analysis. The final BCVA of eyes with residual SRF 
was significantly better than eyes with no SRF (WMD=3.12 letters, 95% CI=[0.05,6.18], p<0.05). The final 
BCVA of eyes with residual IRF was significantly worse than eyes with no IRF (WMD=-8.15 letters, 95% 
CI=[-11.79,-4.50], p<0.0001). The final BCVA of eyes with any residual retinal fluid was significantly 
worse than eyes with no fluid at final follow-up (WMD=3.44 letters, 95% CI=[0.75,6.12], p=0.01). 
Consistent conclusions were found when considering the improvement in BCVA for the IRF and any 
residual retinal fluid comparisons. 
Conclusions: Our analysis showed that the presence of IRF or any retinal fluid at final follow-up was 



associated with a significantly worse final BCVA and less improvement of BCVA from baseline. The 
presence of SRF was associated with improved final BCVA. Understanding the impact of various types of 
residual retinal fluid on visual acuity across diverse patient populations could allow for optimized 
treatment protocols for patients. 
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Title: Pharmacovigilance evaluation of medication classes in FDA-reported cases of medication-induced 
retinitis. 
 
Abstract Body: 
Purpose: Retinal toxicity from systemic medications is a relatively rare, yet serious, medical condition. 
Although most cases of toxicity are reversible after cessation of the offending drug, persistent vision loss 
can occur. With the exponential growth in discovery of biologics and chemotherapies, the number of 
inciting medications is likely to increase. Understanding the risks and epidemiological patterns of 
medication-induced retinitis is therefore clinically valuable. Collecting significant data on this topic is 
challenging given the relatively infrequent nature of the disease entity; fortunately, the development of 
publicly available databases has allowed for the tracking of adverse events. Using such a database, we 
aim to compare clinical patterns among reported cases of medication-induced retinitis. 
Study Design: Analysis of data from publicly available database 
Methods: Using the FDA Adverse Event Reporting System (FAERS), reports of medication-induced 
retinitis were collected from January 1, 1985, to Oct 31, 2021. Retinitis cases were identified using the 
Medical Dictionary for Regulatory Activities. Data on patient age, biological sex, event severity, and 
number of systemic reactions was collected for each reported case. Only cases reported by health care 
professionals were included in the analysis. Medications were classified as (1) steroids (2) biologics (3) 
chemotherapies/immunosuppressants (4) anti-infectives and (5) other drugs. Reported cases for each 
medication class were cumulated and features were compared. 
Results: There were 439 retinitis cases reported to the FDA in the presented timeline. There was a 
significant difference in the number of additional adverse reactions between the classes of medications 
(p<0.05), with the fewest number of additional reactions among anti-infectives. Furthermore, there was 
a significant difference in the male/female proportions among the different drug classes (p<0.001) with 
biologics-induced cases proportionally occurring more frequently among males. There was a significant 
difference in age between the classes of medications (p=0.001) with the eldest population in steroid-
induced retinitis cases and youngest among anti-infective cases. There was also a significant difference 
in case priority, with the highest proportion of expedited cases for those on steroids (p<0.01). 
Conclusions: The retinitis cases caused by the compared classes of medications differed significantly 
with the number of additional reactions, gender distributions, age, and case priority among reported 
cases. These findings suggest that patient demographic factors can guide physicians toward the 
offending medications. Furthermore, these findings may suggest an underlying difference in the 
mechanism of retinitis, which may explain the differences in case presentations. 
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Title: Validation of the SCREENROP study recommendations for ROP screening in Canada 
 
Abstract Body: 
Purpose: The SCREEN-ROP study, the largest ROP study to date in this country, found that Canadian 
guidelines could be updated to screen babies born with birth weight (BW) <1,200g or gestational age 
(GA) <30 weeks to prevent unnecessary screenings, while capturing all those requiring ROP treatment. 
Reducing the number of babies being screened may understandably raise apprehension among 
neonatologists and ophthalmologists who feel that neonates with ROP may be missed due to such 
tightening of the screening criteria. This study aims to answer two questions: a) would applying the 
SCREEN-ROP recommended inclusion criteria for ROP screening detect all cases of ROP that require 
treatment? and b) would applying the SCREEN-ROP recommended inclusion criteria for ROP result in an 
overall reduction in the number of babies who are enrolled in unnecessary ROP screening? 
Study Design: Retrospective analysis of data collected on all babies admitted to the level 3 nursery at 
McMaster Children’s Hospital. 
Methods: A retrospective chart review of data received from the Canadian Neonatal Network (CNN) for 
all babies born between July 1, 2016 and January 1, 2021, who were enrolled in ROP screening and/or 
received ROP treatment at McMaster Children’s Hospital in Hamilton, Ontario. 
Results: In total, results showed that 47 babies required ROP treatment. The current ROP screening 
criteria at McMaster Children’s Hospital is to screen all babies born with BW <1500 g or GA <30 weeks. 
Applying the SCREEN-ROP recommendations of screening only babies born with BW < 1200 g or GA <30 
weeks, would have captured all 47 babies requiring ROP treatment while reducing the overall number of 
babies being screened unnecessarily by 18%. The BW and GA at birth among the babies requiring 
treatment ranged from 450-1540 g and from 22-29 weeks respectively. 
Conclusions: This single site study provides promising validation of the SCREEN-ROP recommendations 
which are to screen only babies born with BW < 1200 g or GA <30 weeks. As a next step we plan to 
conduct a larger, multi-centered study to assess the sensitivity of the SCREEN-ROP screening 
recommendations in capturing babies that require ROP treatment while reducing the overall numbers of 
babies who undergo ROP screening unnecessarily. 
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Title: Impact of the time to surgery on visual outcomes for rhegmatogenous retinal detachment repair: a 
meta-analysis 
 
Abstract Body: 
Purpose: Time to rhegmatogenous retinal detachment (RRD) repair is an important factor that may 
mediate surgical outcomes. This meta-analysis aims to determine the relationship between time to 
repair and best-corrected visual acuity (BCVA) for macula-on and macula-off RRDs. 
Study Design: Meta-analysis. 
Methods: We searched MEDLINE, EMBASE, and Cochrane CENTRAL from inception to September 2020 
and included controlled studies comparing BCVA outcomes with time to RRD repair. Primary outcomes 
were final BCVA and change in BCVA (∆BCVA) between macula-off RRD repair in 1-3 versus 4-7 days 
from symptom onset and macula-on repair in ≤24 versus >24 hours from presentation. Secondary 
outcomes examined other timepoints. Meta-analysis was conducted using a random effects model with 



an empirical Bayesian estimator. 
Results: 20 observational studies reported on 1929 patients. Macula-off RRD repair in 1-3 days from 
symptom onset was superior to 4-7 days for final BCVA (mean difference [95% confidence interval]: -
0.06 [-0.09, -0.03] logMAR, p<0.001, 3 Snellen letters), but was not different for ∆BCVA (0.03 [-0.18, 
0.25], p>0.05). Macula-on repair in ≤24 hours from presentation was superior to >24 hours for final 
BCVA (-0.02 [-0.03, -0.01], p<0.05, 1 Snellen letter), but was not different for ∆BCVA (0.00 [-0.02, 0.02], 
p>0.05). Macula-off RRD repair in ≤7 days from symptom onset was superior to >7 days for final BCVA (-
0.20 [-0.30, -0.10], p<0.001, 2 Snellen lines) and ∆BCVA (-0.29 [-0.46, -0.13], p<0.001, 3 Snellen 
lines).Macula-off RRD repair in 0-10 days from symptom onset was superior to >10 days for final BCVA (-
0.48 [-0.65, -0.31], p<0.001, 5 Snellen lines) and ∆BCVA (-0.42 [-0.66, -0.17], p<0.001, 4 Snellen lines). 
There was no difference between macula-off RRD repair in 0-15 days and >15 days from symptom onset 
for final BCVA (-0.06 [-0.23, 0.11], p>0.05) or ∆BCVA (-0.02 [-0.43, 0.38], p>0.05). 
Conclusions: Macula-off and macula-on RRDs have the best visual outcomes when repaired in ≤3 days 
and ≤24 hours, respectively. 
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Title: Effect of different post-operative patient positioning regimens on clinical outcomes in adults 
who undergo retinal detachment repair: A systematic review 
 
Abstract Body: 
Purpose: Rhegmatogenous retinal detachment (RRD) is a sight-threatening disorder that requires 
surgical management. Patients often need to maintain strict postoperative positioning; however, little is 
known about the comparative benefit of different positioning regimens. The purpose of this systematic 
review was to compare outcomes of different postoperative posturing regimens following retinal 
detachment surgery. 
Study Design: Systematic review 
Methods: The systematic review followed PRISMA guidelines. MEDLINE, EMBASE, and Cochrane 
CENTRAL were searched from 2000 to June 2021 for primary studies that compared at least two 
different post-operative posturing regimens in adults who underwent repair for RRD. The primary 
outcome was best corrected visual acuity (BCVA), and secondary outcomes were primary and final 
retinal reattachment rates and post-operative complications risks. 



Results: Eight comparative studies and 743 eyes were included in the review. A total of 65.2% (484/742) 
of patients were male and the mean age was 59.6 ± 2.8 years. 703 eyes underwent pars plana 
vitrectomy and 6 studies compared variations of prone positioning to other positioning regimens. There 
were no differences in final BCVA, reattachment rates or complication risk when comparing strict prone 
versus adjustable positioning. Fewer complications were reported in patients that maintained initial 
prone positioning following surgery compared to support-the-break posture (lowest is p=0.03). 
Maintaining strict prone positioning was related to better visual acuity at 3- and 6-months follow-up 
compared to supine positioning (p<0.01). There were no differences between groups when comparing 
initial prone positioning versus initial supine positioning before patients transitioned to support-the-
break. Patients who underwent prone positioning had lower initial retinal reattachment rates than 
patients without prone positioning (p=0.011), but there were no differences on final reattachment rates. 
Patients who maintained prone positioning were more likely to have fibrin formation in the anterior 
chamber (p=0.046), while patients without prone positioning had higher rates of epiretinal membrane 
formation (p=0.039). Delaying prone positioning to 10 minutes after surgery was associated with an 
increased risk of retinal slippage compared to immediate prone positioning (p=0.004). No differences 
were found on BCVA, retinal reattachment or complication risk when comparing other postures, like log-
roll versus supine and steamroller versus oppose-the-break. 
Conclusions: Prone positioning was associated with significantly better visual acuity and lower 
complication risk compared to other postures but had worse initial retinal reattachment compared to 
non-prone positioning. At final follow-up however, this difference was no longer significant. Outcomes 
were better when prone positioning was maintained immediately after surgery. 
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Title: Immediate effects of vaping on optic nerve and macular perfusion measured by optical 
coherence tomography angiography: a pilot study 
 
Abstract Body: 
Purpose: The aim of this prospective pilot study was to evaluate microvascular changes to the macular 
and optic disc perfusion immediately following electronic cigarette (e-cigarette) vaping as assessed by 
optical coherence tomography angiography (OCT-A). 
Study Design: Prospective cross-sectional study. 
Methods: 8 healthy volunteers (16 eyes) with no known history of any systemic or ocular diseases were 
included in the study. Each participant was asked to abstain from vaping for at least one hour before 
baseline OCT-A measurement. Participants were asked to vape from a disposable vaping pod device 
loaded with 1.2 mL of SaltNic e-liquid (concentrated salt-based nicotine) with 6% nicotine by volume 
under supervision. OCT-A scans were taken before and 30 minutes after vaping. The optic nerve and 
macula of both the left and right eye were imaged at each timepoint with a 3 mm × 3 mm scan. Systemic 
blood pressure and heart rate measurements were also measured before and immediately after vaping. 
Results: Ages of the subjects ranged from 20 to 23 years (mean ± SD, 20.88 ± 1.12). The ratio of men to 
women ratio was 2:3. Of cardiovascular parameters, heart rate and blood pressure increased 
significantly after smoking (p = 0.0105). The average size of the foveal avascular zone (FAZ) did not 
change significantly (p > 0.05) before (0.19 +/- 0.08) and after vaping (0.17 +/- 0.07). There were also no 
significant immediate changes seen in full macular vascular density before (18.48 +/- 1.00) and after 
vaping (17.75 +/- 2.55). Additionally, peripapillary vessel density remained unchanged after vaping and 
elevation of heart rate (p > 0.05). 
Conclusions: Our study shows no immediate effects of single e-cigarette smoking in healthy volunteers 
on foveal avascular zone, macular vessel density and peripapillary vessel density in the central 3 x 3 mm 
area obtained by specific OCTA machine. These preliminary findings also suggest changes in systemic 
circulation parameters are not reflected in changes in vascular parameters obtained in OCTA. 
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Title: Quantification between macular thickness and visual acuity in the treatment of diabetic macular 
edema with anti-vascular endothelial growth factor therapy: a systematic review 
 
Abstract Body: 
Purpose: The aim of this study was to examine the relationship of optical coherence tomography central 
macular thickness and visual acuity in patients with center-involving diabetic macular edema receiving 
anti-vascular endothelial growth factor treatment. 
Study Design: Systematic review. 
Methods: Peer-reviewed articles from 2016 to 2020 reporting intravitreal injections of bevacizumab, 
ranibizumab or aflibercept providing data on pre-treatment (baseline) and final retinal thickness and 
visual acuity. We included all studies that met the following criteria: (1) at least 25 participants with 
diabetic macular edema with no other ocular disease; (2) intravitreal anti- vascular endothelial growth 
factor injection as the primary intervention; (3) studies that reported sufficient data for a comparison of 
pre- and post-treatment visual acuity and central retinal thickness and of patients with diabetic macular 
edema. If studies reported; (4) all included studies also had at least one month follow-up assessment. 
The relationship between relative changes was assessed by linear mixed model and regression analyses. 
Results: The initial search yielded 2,863 studies. 762 full-text studies were assessed for eligibility after 
title and abstract screening. After full-text screening, 53 articles were deemed eligible for planned 
analyses comparing CMT to VA and included in the review. Our model estimated the effect of 0.12 
improvement of logMAR BCVA or 7.9 ETDRS letters to be associated with 100 µm reduction in CMT (95% 
CI: -0.124, 2.47). When stratified by treatment subgroup, there was no significant difference between 
anti-VEGF treatment groups, with a difference of -0.016 between IVA and IVR, and +0.04 between IVB 
compared to IVR. 
Conclusions: Anti-vascular endothelial growth factor treatment of DME can be expected to result in a 
predictable decrease in CMT with an accompanying improvement in VA. While OCT analysis, including 
measurements of CMT, will continue to be an integral part of DME management, further exploration is 
needed on additional anatomic factors that may contribute to visual outcomes. 
 

 

 

 

 

 

 



Poster | Affiche 163 

Authors: Caberry W. Yu1, Parnian Arjmand2, Marko M. Popovic3, Aaditeya Jhaveri3, Efrem D. 
Mandelcorn4.  
1McMaster University, 2Toronto Retina Institute, 3University of Toronto, 4Toronto Western Hospital. 
Author Disclosure Block: C.W. Yu: None. P. Arjmand: None. M.M. Popovic: Any direct financial 
payments including receipt of honoraria; Name of for-profit or not-for-profit organization(s); PSI 
Foundation. Any direct financial payments including receipt of honoraria; Description of relationship(s); 
Financial support to institution. A. Jhaveri: None. E.D. Mandelcorn: Any direct financial payments 
including receipt of honoraria; Name of for-profit or not-for-profit organization(s); Bayer, Novartis. Any 
direct financial payments including receipt of honoraria; Description of relationship(s); Speaker 
honorarium outside of submitted work. 
 
Title: Prophylactic Intraocular Pressure Lowering Measures in Anti-Vascular Endothelial Growth Factor 
Therapy: a Systematic Review and Meta-Analysis 
 
Abstract Body: 
Purpose: Intravitreal anti-vascular endothelial growth factor (VEGF) injections can be associated with 
short- and long-term IOP spikes, retinal nerve fibre layer (RNFL) thinning, and glaucoma development or 
progression. Currently, there is no consensus regarding the role of ocular hypotensive medications or 
procedures in patients undergoing intravitreal anti-VEGF injections that is endorsed by modern 
guidelines. This study aimed to assess the role of intraocular pressure (IOP)-lowering measures, 
including anterior chamber paracentesis (ACP), ocular hypotensive medications, and/or oral 
acetazolamide, in patients undergoing intravitreal anti-VEGF injections. 
Study Design: Systematic review and meta-analysis. 
Methods: Ovid MEDLINE, EMBASE, and Cochrane CENTRAL were searched from inception through 
February 2021. All original studies comparing an IOP-lowering intervention and a control group without 
intervention in patients undergoing anti-VEGF therapy were included. The primary outcome was IOP 
post anti-VEGF injection, while secondary outcomes included visual acuity or RNFL progression. The 
studies were weighted by the inverse of the variance and merged in a random effects model. Results 
were reported as a weighted mean difference (WMD) for continuous outcomes. 
Results: From 4546 studies, 21 studies consisting of 2473 patients were included. ACP was found to 
significantly reduce IOP immediately after anti-VEGF (WMD: -27.98 mmHg, 95% CI: [-29.69, -26.27], P < 
0.001), and to be associated with significantly increased RNFL thickness relative to control in eyes of 
patients undergoing IVI at median follow-up of 16.5 months (WMD: 2.07 mmHg, 95% CI: [1.32, 2.82], P < 
0.00001). There was no difference in the final visual acuity between the two groups (WMD: -0.02 
logMAR, 95% CI: [-0.17,0.13], P = 0.8). IOP-lowering medication administration on the day of anti-VEGF 
injection was found to significantly lower IOP immediately post-injection (WMD: -5.57 mmHg, 95% CI: [-
7.85, -3.30], P < 0.00001) to 30 minutes after injection (WMD: -3.31 mmHg, 95% CI [-5.51, -1.10], P = 
0.003). Analysis of RCTs reporting on the effect of IOP-lowering medication administration for 9 weeks 
to 4 months at 1, 2 and 3 months of follow-up revealed no benefit in IOP reduction. 
Conclusions: This is the first meta-analysis of the role of IOP-lowering measures with intravitreal 
injections and carries important practice implications. Overall, the results suggest that ACP at time of IVI 
reduces the immediate IOP spike and may help to preserve RNFL thickness in the short- and long-term. 
Similar to ACP, same day topical ocular hypotensive medication or acetazolamide administration was 
associated with a significantly lower IOP up to 30 minutes post-injection. Future long-term RCTs should 



be conducted to discern the effect of IOP-lowering drops or oral medication on RNFL thickness for 
patients receiving IVIs. 
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Title: Perspectives on Vision Rehabilitation Training Across Canadian Postgraduate Ophthalmology 
Programs 
 
Abstract Body: 
Purpose: Competency By Design (CBD) represents a paradigm shift in how medical residents are trained 
in Canada. The upcoming transition to CBD offers a unique opportunity to review both curriculum 
content and design, as well as resource allocation within ophthalmology programs. Currently, it is not 
known how Vision Rehabilitation (VR) is being taught to Canadian ophthalmology residents. This study 
aimed to gather information on the delivery of VR training across Canadian Ophthalmology residency 
programs in terms of resident exposure, supporting infrastructure, and resource allocation. 
Study Design: Survey Study 
Methods: Ethics approval was obtained prior to commencing this study. A survey was created and 
distributed using the survey program “Qualtrics” to the Program Assistant (PA) at each Canadian 
Ophthalmology Residency Program, with instructions to distribute it to their respective Program 
Directors (PD) as well as any affiliated Vision Rehabilitation specialists. 
Results: We received 18 responses distributed across 13 Canadian ophthalmology programs (13/15) 
from a combination of PAs, PDs, and VR specialists. Results indicate minimal vision rehabilitation 
teaching across residency training programs; most schools did not have a dedicated VR block or rotation 
(7/13) with some offering no clinical or didactic exposure to VR. Only 6 schools described having access 
to the equipment needed to run an LV clinic, and less than half responded as having access to referral 
sources such as the CNIB or VLRC. Only 3 schools listed the CNIB as a service to which to refer patients, 
and only 4 listed Vision Loss Rehabilitation Canada. Finally, all programs agreed that a national VR 
curriculum is needed and would be supported. 
Conclusions: A greater degree of consistency is needed in VR teaching across Canadian Ophthalmology 
programs. This is especially true in regards to awareness of referral services for low vision patients, given 
that this is a Royal College Competency. The next phase of this research project will focus on engaging a 
panel of VR specialists to help develop a list of core competencies in VR along with the human resources 
and infrastructure needed to teach these competencies, using a modified Delphi approach. These 
competencies will serve as the substrate to develop a curriculum and online educational modules in VR 
to better align resident teaching across Canadian Ophthalmology Programs. 
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Title: Smartphone, tablet computer and electronic reader use by patients with low vision in a retina 
clinic 
 
Abstract Body: 
Purpose: Devices such as smartphones, tablet computers and electronic readers offer some of the same 
functionality as vision assistive devices such as magnifiers. Previous studies examining the uptake of 
such devices by patients with low vision have been administered through online questionnaires and 
described the habits and access of a younger demographic who already use technology. The purpose of 
this study is to describe the use of such technology in a sample of patients seen in a retina clinic by an 
in-person survey. 
Study Design: Prospective survey study. 
Methods: Patients with vision of 20/40 or worse in the better eye were recruited to take part in the 
study. Descriptive statistics were performed. 
Results: 59 patients were included in the study. The average age of participants was 83.2 +/- 10.2 years. 
The most common diagnosis of patients in the study was age related macular degeneration (n = 39), 
followed by diabetic macular edema (n = 9) and retinal vein occlusion (n = 6). 29.3% of the patients 
interviewed use a smart phone, 25.4% use a tablet computer and 10.3% use an electronic reader. 
Of the patients not using these technologies, the most common reason cited was because they didn’t 
think they could use them with their vision or did not see any benefit in trying to use them. Of the 
patients using smart phones and tablet computers: all patients used devices either on the apple or 
android platform. Patients used their smartphones to make calls (100%), read/send text messages 
(77.8%), take photos to see things more clearly (66.7%), access the internet (61.1%), and take photos for 
other reasons (55.6%). The most useful functions of smartphone and tablets were the big screen and 
ability to enlarge print; other functions such as the ability to change font, change text contrast and 
speech were used less frequently. 
Conclusions: Our study captured a much older patient population than in previous studies and found 
that only about a third of patients with low vision use smart phone or tablet computers. Having an 
understanding of the current use of such technologies by patients is helpful in developing vision 
rehabilitation interventions suitable to them. 
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Title:Burden of vision loss in stroke: barriers to care experienced by stroke survivors in Alberta 
 
Abstract Body: 
Purpose: Current gaps in post-stroke visual impairment (VI) care are unknown in Alberta. The purpose of 
this study was to identify knowledge gaps in post-VI care by investigating the perspectives of stroke 
survivors and their care providers 
Study Design: This cross-sectional retrospective observational study used surveys administered to 
stroke survivors and care providers to quantify perspectives regarding post-stroke VI. 
Methods: Adult stroke survivors and care providers (allied health professionals, nurses, 
ophthalmologist, neurologists, physiatrists, ophthalmic technologists, orthoptists) from 12 sites across 
Alberta were recruited to complete surveys from March to August 2021. 
Results: 46 stroke survivors (mean age of 63 years) representing urban and rural communities across 
Alberta participated in the survey an average 27 months following stroke. 95% of stroke survivors 
reported post-stroke VI including: visual field loss (67%), blurred vision (50%), impaired reading (37%), 
restricted driving (3%), difficulties with object recognition (22%), and diplopia (11%). Two-thirds of 
stroke survivors received some form of visual rehabilitation including scanning assistance (39%), 
computer therapy (33%), reading strategies (26%), compensation tips (24%), prism glasses (15%), and 
patching therapy (9%). Overall, 68% of survivors felt satisfied with the management of their post-stroke 
VI, and 71 % felt that care providers collaborated well. However, there were differences in the level of 
satisfaction within different phases of care. With respect to timeliness of vision care, satisfaction levels 
were lowest in acute (29%) and inpatient rehabilitation (44%) settings versus home care (65%) and 
outpatient care (63%). Among 87 providers surveyed (41% allied health professionals), the majority 
(81%) reported comfort with screening for post-stroke VI, but less than a third felt that communication 
and referral processes were adequate. A minority of providers reported that adequate educational 
resources (18%) and tools (16%) were available to treat post-VI. The overwhelming majority of survivors 



(82%) and providers (95%) call for provincial action to optimize equitable access to post-stroke VI care. 
Conclusions: Stroke survivors in Alberta were generally satisfied with the management of vision 
impairment, but levels of satisfaction with vision care and provider collaboration were lowest in the 
acute care and inpatient rehabilitation settings. Stroke care providers expressed dissatisfaction with 
available resources and tools for post-stroke VI. There was consensus among survivors and providers 
that a provincial pathway was needed to optimize equitable access to care. 
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Title: Comparison of clinical characteristics and microperimetry of patients referred to vision 
rehabilitation with myopic maculopathy and age-related macular degeneration 
 
Abstract Body: 
Purpose: The burden of myopic maculopathy (MM) is anticipated to increase due to the rising 
prevalence of myopia. MM can cause visual impairment leading to difficulties performing many daily 
tasks. Vision rehabilitation (VR) aims to assist patients in maintaining quality of life and to be safe 
despite vision loss. VR typically involves training with devices, assistive technology or new strategies. 
Microperimetry is a perimetry test that images the retina in real time to correlate measured sensitivities 
and retinal location. To date, there has been little investigation of VR for patients with MM. This study 
compares the presenting clinical characteristics and VR process of patients with MM to patients with 
age-related macular degeneration (AMD), the latter being the most common diagnosis of patients 
referred for VR. 
Study Design: Retrospective chart review 
Methods: This retrospective chart review was conducted at the Vision Rehabilitation Clinic of the 
VGH/UBC Eye Care Centre which is a tertiary eye care centre serving British Columbia, Canada. A 
consecutive sample of 50 patients with MM seen from March 2019 to March 2021 were included. A 
random sample of 50 patients with AMD seen from March 2020 to March 2021 were included as the 
comparator group. All participants had VR consult and completed microperimetry testing of their central 
visual field. Ethics approval was obtained from the University of British Columbia Research Ethics Board. 
Results: Patients with MM were younger than those with AMD and had higher rates of glaucoma. 
Priority goals reported by patients differed between those with MM and AMD, both in those with near-
normal visual acuity (20/50 or better) and moderate visual acuity (between 20/50 and 20/200). Patients 
with MM reported goals related to daily living tasks significantly more often than did patients with AMD. 
This resulted in more frequent referral to additional training, such as occupational therapy, even when 
visual acuity remained good. The most common goal for patients with AMD was to address reading. 
Patients with MM had more dense paracentral scotomas. 
Conclusions: Patients with MM have unique characteristics at presentation for VR compared to patients 
with AMD. They are often younger, are concerned about their ability to do daily living activities and may 
have dense paracentral scotomas even when their acuity is near-normal. It is important for providers to 
be aware of the visual challenges associated with MM that would warrant VR referral. 
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Title: Increased quantity and diversity of patient referrals following the introduction of a novel low 
vision rehabilitation model 
 
Abstract Body: 
Purpose: Despite effective low vision rehabilitation (LVR) interventions, no gold standard model of care 
delivery has been established. To improve access, speed, and quality of service referrals, the South East 
Ontario Vision Rehabilitation Service (SOVRS) was developed as a holistic, community-based model of 
care. SOVRS uses a centralized intake, an occupational therapist as a systems navigator, and improved 
communication pathways between low vision services. This study assesses whether the transition from 
a traditional hospital-based LVR model to the SOVRS model resulted in improved comprehensive care, 
using quantity and diversity of incoming and outgoing referrals as a surrogate marker. 
Study Design: Single-site (Vision Rehabilitation Clinic at Kingston Health Sciences Center), retrospective 
chart review. 
Methods: Data was gathered from the electronic medical records of patients who received a low vision 
assessment at the traditional hospital-based pre-SOVRS clinic (2017) and the SOVRS clinics (2019). Data 
extracted included demographic data, incoming referral data, and outgoing referral data. Data is 
expressed as mean ± standard deviation. Categorical data was analyzed using Pearson chi-squared test, 
and scale data was analyzed using Mann-Whitney U test. Values of p<0.05 were considered statistically 
significant. 
Results: A total of 245 patients met inclusion criteria. There were no significant differences in the age, 
gender, or diagnoses causing vision loss between 2017 and 2019. One hundred nine incoming referrals 
were received in 2017, with 136 in 2019, representing a 25% increase in incoming referrals (p<0.001). 
The proportion of incoming referrals from non-ophthalmologists rose from 3.7% in 2017 to 31.9% in 
2019 (p<0.001). The number of outgoing referrals also increased significantly, from 113 outgoing 
referrals in 2017 to 259 in 2019 (p<0.001), equivalent to a mean of 1.04±0.68 outgoing referrals per 
incoming referral in 2017 and 1.90±0.97 in 2019. The proportions of services referred to in outgoing 
referrals diversified significantly in 2019 (p<0.001), with more referrals to non-visual rehabilitation 
services such as mental health, financial or workplace support, and non-rehabilitation CNIB services. 
Conclusions: The SOVRS model of visual rehabilitation nearly doubled outgoing referrals and increased 
the diversity of the services referred to. By ensuring high quality and accurate patient referrals, the 
SOVRS model of personalized LVR is likely to improve patient outcomes. Further, the SOVRS model 
increased the quantity and diversity of incoming referrals, expanding the population that was able to 
receive LVR care. As there is currently no gold standard model of LVR care delivery, this novel model 
warrants further investigation. 
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Title: Gaps and Opportunities for Vision Rehabilitation in Canada: A Qualitative Study with Key 
Stakeholders 
 
Abstract Body: 
Purpose: To identify gaps and opportunities for improvement in the service delivery of vision 
rehabilitation in Canada. 
Study Design: Qualitative study. 
Methods: Qualitative semi-structured interviews were conducted with twenty key informants, including 
eyecare providers in Canada. Interviews were transcribed and analyzed using a directed content analysis 
approach. 
Results: Findings revealed that there are provincial disparities in vision rehabilitation services across 
Canada, owing to variable funding for services and devices across provinces. Service gaps were identified 
for particular groups with vision impairment such as children, Indigenous persons, those living in remote 
areas, and individuals with comorbidities. Participants reported an overall lack of awareness of vision 
rehabilitation services among both the public and healthcare providers. This is further complicated by a 
lack of standard guidelines on the scope of practice of professionals involved in vision rehabilitation care 
in Canada. Opportunities for improvement include advocacy for improved services, interprofessional 
collaboration, use of evidence-based healthcare strategies, and utilization of technology to improve 
delivery of vision rehabilitation care. 
Conclusions: The present study identifies systemic service gaps in vision rehabilitation care across 
provinces. The service gaps in VLR service administration may be targeted by improved collaboration 
between service providers and education of both the public and healthcare professionals at different 
clinical or rehabilitation levels. Future research is warranted to evaluate the current vision rehabilitation 
services across provinces in Canada to provide future directions for a comprehensive model in the 
Canadian context. 
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Title: Deep Learning for Identification of Optic Neuritis Subtypes using Ocular Fundus Photographs 
 
Abstract Body: 
Purpose: Optic neuritis (ON) is a complex clinical syndrome that has diverse etiologies and treatments 
based on its subtypes. Notably, ON associated with Multiple Sclerosis (MS) has a good prognosis for 
recovery irrespective of treatment, whereas ON associated with other conditions including 
Neuromyelitis Optica Spectrum Disorder (NMOSD) and Myelin Oligodendrocyte Glycoprotein IgG 
associated disorder (MOGAD) is often associated with less favourable outcomes. Delay in treatment of 
these subtypes can lead to irreversible vision loss. Distinguishing MS ON from other ON subtypes must 
be accomplished as early in the disease process to guide appropriate management and avoid 
deleterious complications. This early diagnosis can be particularly challenging in Canada, where 
Magnetic Resonance Imaging (MRI) and serological testing are not readily available in the acute setting. 
The purpose of this study was to develop a deep learning artificial intelligence (AI) algorithm to predict 
ON subtype based solely on fundus photographs. 
Study Design: This was a retrospective study of optic neuritis patients seen at our institution between 
2008 to 2020. 
Methods: Fundus photographs (922) were retrospectively collected from a total of 888 incident ON 
recorded events across the 779 identified patients and classified into two groups: MS ON and non-MS 
ON. To assess performance of the algorithm, 5-fold cross validation of the data was used to train and 
test the deep learning model. 
Results: The final AI model used the ResNet 101 algorithm coupled with image processing and optic disk 
segmentation to classify fundus images into different optic neuritis subtypes. In the training stage, we 
determined an area under the curve of 0.866 with 81% validation accuracy, 85% specificity, and 74% 
sensitivity for non-MS ON versus MS ON diagnosis. Heat activation maps were generated to identify the 
most important areas of the fundus image used for prediction. In future work we plan to expand our 
existing dataset of ocular fundus images and validate our AI algorithm.  
Conclusions: Our findings suggest that a deep learning AI algorithm can be used to identify ON subtypes 
from fundus photographs alone. 
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Title: The cilioretinal circulation in giant cell arteritis 
 
Abstract Body: 
Purpose: Giant cell arteritis (GCA) most commonly causes vision loss as a result of an anterior ischemic 
optic neuropathy (AION). However, the cilioretinal artery may also be involved in isolation or in 
combination with AION. The purpose if this report is to describe two GCA unique cases involving the 
cilioretinal circulation: 1) AION with cilioretinal artery occlusion and paracentral acute middle 
maculopathy (PAMM) and 2) central retinal artery occlusion (CRAO) with cilioretinal sparing. 
Study Design: Case series. 
Methods: Consecutive patients with a diagnosis of GCA seen at St. Michael’s Hospital and Kensington 
Eye Institute were retrospectively reviewed. Those patients with biopsy-proven GCA and involvement or 
selective sparing of the cilioretinal circulation were included. Clinical characteristics including fundus 
photos and optical coherence tomography (OCT) were reviewed. 
Results: Two patients met the inclusion criteria and were included in the study. The first was a 73-year-
old woman with painless vision loss in her left eye for one day. This was preceded by transient vision 
loss 10 days prior in the same eye. Examination revealed a visual acuity of 20/20 OD and CF@1ft OS with 
a left RAPD. Dilated examination showed a right cotton wool spot, left pallid optic disc edema and 
retinal edema in the distribution of the cilioretinal artery (Figure 1). OCT demonstrated hyperreflective 
band at the level of the inner nuclear layer, compatible with PAMM (Figure 2). The second patient was a 
93-year-old woman with new headaches, jaw claudication and fatigue. She presented with a 1-day 
history of painless vision loss in her right eye. Examination revealed a visual acuity of HM OD and 20/30 
OS with a right RAPD. Dilated fundus examination showed diffuse retinal edema with selective sparing of 
the retina in the distribution of the cilioretinal artery (Figure 1). Both patients had temporal artery 
biopsies that confirmed the diagnosis of GCA and were treated with oral corticosteroids. 
Conclusions: Vision loss from GCA may selectively involve or selectively spare the cilioretinal circulation. 
We report two unique clinical presentations including AION with cilioretinal artery occlusion with PAMM 
and CRAO with cilioretinal sparing. 
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Title: Extraocular Muscle Enlargement in Acromegaly 
 
Abstract Body: 
Purpose: To determine if extraocular muscle enlargement occurs in acromegaly. 
Study Design: Retrospective cohort study. 
Methods: Patients with a diagnosis of acromegaly who presented to a single tertiary care clinic between 
January 1, 2015, and July 1, 2020 who underwent a diagnostic CT with adequate views of the extraocular 
muscles were included. All patients with a diagnosis of Graves’ disease or a clinical history suggestive of 
Graves’ disease were excluded from the study. Patients with non-functioning pituitary adenomas were 
used as controls. A retrospective chart review was completed to extract laboratory results including 
growth hormone, insulin-like growth factor-1, thyroid stimulating hormone, triiodothyronine (T3) and 
thyroxine (T4). CT scans were analyzed by a single neuroradiologist to measure the size of the superior 
rectus, inferior rectus, medial rectus, and lateral rectus. Overall, 17 patients with acromegaly and 18 
controls were evaluated. 
Results: Mean maximum diameter of the superior, inferior, medial, and lateral recti were 3.62 mm, 3.71 
mm, 3.66 mm, and 3.21 mm in the control group. In the acromegaly group the measurements were 4.80 
mm, 4.67 mm, 4.86 mm, and 4.53 mm respectively. The maximum diameter and cross-sectional area of 
all four EOMs measured in the acromegaly group were significantly larger (p<0.001) compared to the 
control group. 
Conclusions: Acromegaly is associated with symmetrically enlarged extraocular muscles compared to 
controls with non-functioning pituitary adenomas. This pattern appears to be distinct from that 
observed in Graves’ disease. 
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Title: A Rare Case of an Intraocular Meningioma and 37 Years of Follow-up 
 
Abstract Body: 
Purpose: To describe the rare presentation, pathology, and 37-year follow-up of a female patient with 
an intraocular meningioma. 
Study Design: Case report. 
Methods: Retrospective chart review. 
Results: A 24-year-old female was referred to an ophthalmologist in 1984 for assessment of a left optic 
nerve head abnormality. The patient had been complaining of a left paracentral scotoma. She had a past 
medical history significant for asthma and migraine. On examination, she had best corrected visual 
acuities of 20/20 OD and 20/40 OS. She had symmetrical colour vision, pupils, eyelid measurements and 
exophthalmometry. On fundus examination, she had an elevated smooth white mass on the optic nerve 
head with a cuff of subretinal fluid. Further investigations including a CT scan were completed.By 1995, 
the patient’s vision had reduced to 20/200 in the left eye, associated with a loss of colour vision and 
presence of a left RAPD. Three years later, she underwent a pars plana vitrectomy and biopsy of the 
lesion. Pathology suggested a cellular neoplasm that was highly typical for a meningioma.Over the next 
20 years, the patient was followed with serial MRI imaging and remained stable. However, on the most 
recent MRI, there was concern for interval change in the appearance of the lesion in addition to the 
location of the lesion being atypical for a meningioma. At this time, the patient’s vision was light 
perception; she had a brunescent cataract and there was no view to the fundus. Ultrasound 
demonstrated an open funnel retinal detachment and the lesion measured approximately 3.96mm on 
the optic nerve head. She subsequently underwent repeat vitrectomy with biopsy of the lesion along 
with cataract removal. Unfortunately, she developed a painful blind eye as the intraocular pressure was 
significantly elevated postoperatively. Decision was made to proceed with enucleation of the left eye 
with placement of Medpor implant.Pathology of the left eye with intraocular contents demonstrated 
morphological findings of a meningioma, resembling those seen in prior biopsies. Immunohistochemical 
studies performed on revealed SST2A immunoreactivity in keeping with a meningioma. A second lesion 
was also found adjacent to the meningioma, demonstrating GFAP and S100 immunoreactivity with low 
Ki67 immunolabelling, which raised the possibility of a low grade glioma. 
Conclusions: We report the rare presentation, pathology and 37-year follow-up of a patient with an 
optic nerve head mass consistent with a meningioma. This case is unique and significantly contributes to 
the scarcity of literature existing on intraocular meningiomas. 
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Title: Bilateral ischemic optic neuropathy following COVID-19 vaccination: a case report 
 
Abstract Body: 
Purpose: Posterior ischemic optic neuropathy (PION) causes a loss of vision due to a lack of blood supply 
to the retrolaminar optic nerve and is most commonly caused by giant cell arteritis or perioperative 
blood loss. Rarer associations have been reported with other vasculitides, infections, or comorbid 
vascular disease. During the COVID-19 pandemic, a rare complication of patients receiving the ChAdOx1 
nCoV-19 vaccine was vaccine induced immune thrombocytopenia and thrombosis (VITT). We report a 
case of bilateral posterior ischemic optic neuropathy, which presented after vaccination with ChAdOx1 
nCoV-19. 
Study Design: Case report and literature review. 
Methods: Case report and literature review. 
Results: A 63-year-old Caucasian male was initially assessed for bilateral acute vision loss following three 
days of frontal headaches. The patient denied any other preceding visual symptoms and his review of 
systems was negative for other symptoms associated with GCA. His medical history was significant for 
dyslipidemia and he took rosuvastatin and ASA. The patient received his first dose of the ChAdOx1 
nCoV-19 vaccination ten days before the onset of his frontal headaches.At initial presentation, visual 
acuity was count fingers bilaterally. Slit lamp exam and IOPs were normal with poorly reactive pupils; he 
had no abnormal findings on his neurologic examination. There was no disc edema on fluorescein 
angiography nor was there delayed retinal arteriole or choroidal filling. Blood work found normal ESR (6 
mm/hr), CRP (<5mg/L) and platelets (156 x109/L) as well as a negative infectious and autoimmune 
serology. He was negative for Covid-19 with PCR testing. MRI diffuse weight imaging showed restricted 
diffusion along both optic nerves, indicative of bilateral optic nerve infarction. Magnetic resonance 
venography and post-contrast sequences were normal. A temporal artery biopsy at presentation did not 
recover arterial tissue - he was started on steroids and treated presumptively for GCA. He failed to 
improve and a subsequent biopsy performed 6 weeks later did not show any signs of active or healed 
arteritis and steroids were tapered down. After five months, his visual acuity remained counting fingers 
bilaterally, with pale optic nerves in both eyes. 
Conclusions: Isolated bilateral posterior ischemic optic neuropathy has not been reported in association 
with the ChAdOx1 nCoV-19 vaccine or as part of the body sites associated with VITT. Our patient didn’t 
meet serologic criteria for VITT, but the temporal association, lack of other risk factors, and absence of 
an alternative etiology for PION support a causative role of the vaccine.  
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Title: Guillain-Barre syndrome (GBS) followingSARS-CoV-2 vaccination. 
 
Abstract Body: 
Purpose: To report a case and review the literature of Guillain-Barre syndrome (GBS) following SARS-
CoV-2 vaccination. 
Study Design: Case report and review of literature. 
Methods: Case report and review of literature. 
Results: We described a case of a 45 year-old man who noticed weakness in the right side of the face 12 
days after receiving his first dose AstraZeneca SARS-CoV-2 vaccination. He was seen in in a community 
hospital and given diagnosis of Bell’s palsy. Over the next few days he developed left facial weakness, 
generalized severe muscle weakness and binocular horizontal diplopia. He was diagnosed with right 
sixth nerve palsy. MRI brain without gadolinium was normal. Lumbar puncture demonstrated very 
elevated protein level. Electromyelographic findings were consistent with demyelinating 
polyradiculopathy. A diagnosis of GBS was made and treatment with intravenous immunoglobulins (IVIg) 
commenced. 
Conclusions: patients presenting with bilateral facial palsy should be asked about recent SARS-CoV2 
vaccination and also tested for sof SARS-CoV2 infection. Cases without other features of GBS syndrome 
may otherwise be missed. Correct diagnosis is essential to monitor patients for signs of respiratory 
compromise. In addition, reporting of all suspected cases will help to determine whether there is a true 
causative link between SARS-CoV2 vaccination and GBS. 
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Title: Horner syndrome with a positive Harlequin sign in an adolescent male 
 
Abstract Body: 
Purpose: To report a case of Horner syndrome with a positive Harlequin sign in an adolescent male due 
to a presumed traumatic cause. 
Study Design: Retrospective case report. 
Methods: The patient’s clinical records were reviewed, including history, examinations, imaging, and 
investigations. A thorough literature review was conducted. 
Results: An 11-year-old boy presented with a history of uneven facial flushing during exercise. On 
examination, the patient was well, with right-sided ptosis and miosis with pupils measuring 5.0mm on 
the right and 8.0mm on the left. Pupils were otherwise round, reactive, and without afferent pupillary 
defects. Both eyes had 20/25 corrected visual acuity, complete extraocular movements, and full 
confrontational fields. Anterior and posterior segment examinations were normal. Systemic examination 
was unremarkable. Earlier photographs taken by the parents revealed the left-sided hemifacial flushing 
with exercise. Neuroimaging studies, including MRI and MRA, of the brain, neck, and upper chest were 
unremarkable. The parents recalled a recent history of right shoulder injuries at a trampoline park and in 
a snowmobile accident as possible etiologies. Prior to these injuries, they do not recall the boy showing 
any ptosis, miosis, or hemifacial flushing. Based on the clinical signs, the boy was diagnosed with Horner 
syndrome with a positive Harlequin sign and was managed conservatively by ophthalmology and child 
neurology. At four years follow-up, the patient’s family reports that the ptosis and hemifacial flushing 
has resolved, and only mild anisocoria remains. 
Conclusions: The case presented demonstrates adolescent Horner syndrome with a positive Harlequin 
sign due to a presumed traumatic cause. Although many causes of this presentation are benign, it is 
important to rule out more sinister pathologies, such as acute bleeding, thrombosis, syrinx, or 
compressive tumours, with a comprehensive neurological exam and appropriate imaging studies. In the 
case of normal investigations, patients should undergo close follow-up but be reassured of the benign 
nature of the syndrome and likely improvement over time. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Poster | Affiche 321 

Authors: Aaron T. Chan1, Mitchell D. Thatcher2, Jonathan A. Micieli1.  
1Department of Ophthalmology and Vision Sciences - University of Toronto, 2College of Medicine - 
University of Saskatchewan. 
Author Disclosure Block: A.T. Chan: None. M.D. Thatcher: None. J.A. Micieli: None. 
 
Title: Comparison of Intraoperative Versus Postfixation Temporal Artery Biopsy Length 
 
Abstract Body: 
Purpose: The temporal artery biopsy (TAB) remains the gold standard for diagnosing giant cell arteritis. 
The accepted optimal length for an adequate postfixation specimen is 1.5 - 2.0 cm, with biopsy lengths 
greater than 1.5 cm reported as a significant predictor for positivity. Though postfixation shrinkage is 
well recognized, there is limited data on the amount a specimen shrinks from the surgeon’s hand to the 
pathologist’s report. Herein we aim to quantify the difference in temporal artery biopsy length 
intraoperatively vs. after postfixation and identify any correlations this may have with pathological 
diagnosis. 
Study Design: Prospective, interventional case series 
Methods: Consecutive patients undergoing temporal artery biopsy between June 2020 and October 
2021 had their intraoperative biopsy measured and this was compared to the final pathology report. The 
primary outcome was difference in temporal artery length as measured intraoperatively vs. temporal 
artery length as measured by the pathologist post-formalin fixation. Secondary outcomes include 
percent positivity for temporal arteritis and any correlation with inflammatory markers (ESR and CRP). 
Results: 47 consecutive biopsies in 46 patients were included. One patient had a repeat biopsy. Mean 
age was 75.3 ± 8.4 years (range, 49-94). 74% (34/46) were female. Mean intraoperative biopsy length 
was 2.36 ± 0.58 cm (range, 1.1-4.5). Mean postfixation biopsy length was 2.09 ± 0.59 cm (range, 0.6-3.8). 
Mean difference (postfixation shrinkage) was 0.27 ± 0.24 cm (p=.0298). 36% (17/47) biopsies were 
positive. There was no statistically significant difference in intraoperative temporal artery biopsy length 
(p=0.38) or postfixation shrinkage (p=0.24) between positive and negative biopsies. In univariate 
analysis, ESR (31.3 mm/h (range, 4-88) in negative biopsies vs. 54.5 mm/h (range, 29-98) in positive 
biopsies; p=.01) and CRP (17.4 mg/L (range, 0.2-145) in negative biopsies vs. 78.56 mg/L (range, 5 - 
244.4) in positive biopsies; p=.003) were associated with positive pathological diagnosis. 
Conclusions: The average temporal artery sample was approximately 0.27 cm shorter on pathological 
reports compared to intraoperative measurements. Surgeons should account for this postfixation 
reduction in size with a conservative buffer of at least 3 mm and aim for minimum 2.3 cm if 2 cm is 
desired. 
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Title: Non-arteritic anterior ischemic optic neuropathy following pharmacologic dilation in the eye clinic 
 
Abstract Body: 
Purpose: Topical tropicamide 1% and phenylephrine 2.5% are routinely used for pharmacologic dilation 
in eye clinics. The purpose of this study is to describe two patients who developed worsening vision 
from non-arteritic anterior ischemic optic neuropathy (NAION) after pharmacologic dilation. 
Study Design: Retrospective case series and literature review. 
Methods: Two patients who presented to a tertiary neuro-ophthalmology practice and developed 
persistent blurry vision following dilated fundus exam were included. A comprehensive literature review 
was conducted using Ovid MEDLINE/EMBASE with keywords mapping to vision loss and 
tropicamide/phenylephrine. 
Results: Case 1: worsening NAION post-dilation. An 86-year-old man with a history of hypertension, 
dyslipidemia, and right NAION 5 months prior to presentation reported 3 days of left eye vision loss. His 
visual acuity was counting fingers (CF) at 5 feet OD and 20/50-2 OS. Humphrey 24-2-SITA-Fast visual 
fields showed generalized depression OD and a superior altitudinal defect OS. Approximately 30 minutes 
post-dilation with tropicamide 1% and phenylephrine 2.5%, he reported worsened visual function in his 
left eye involving his lower visual field that did not improve. Repeat examination the next day revealed a 
visual acuity of CF at 2 feet in both eyes and severe generalized depression in the left eye. At 1-year 
follow-up, his visual acuity was 20/400 OD and CF at 1 feet OS with bilateral optic disc pallor. Case 2: 
new-onset NAION post-dilation. A 71-year-old woman with a history of hypertension, diabetes, and 
dyslipidemia was referred for right eye vision loss. She noticed an inferior visual defect in her right eye 
that occurred approximately 30 minutes after instillation of tropicamide 1% and phenylephrine 2.5% 
during a routine optometry exam. She returned the following week because her inferior blurred vision 
had persisted. Her visual acuity was 20/50 OD and 20/25 OS with an inferior altitudinal defect in the 
right eye and right optic disc edema. Follow-up examination at 2 months revealed resolution of the right 
optic disc edema and visual function was stable at 6-month follow-up. 
Conclusions: Pharmacologic dilation has been temporally correlated with loss of vision from NAION. The 
proposed mechanism is vasoconstriction induced by phenylephrine, which has been shown to induce 
vasoconstriction of the retinal arteries and to reduce perfusion of the peripapillary region, which is 
primarily supplied by the short posterior ciliary arteries. This case series, in combination with similar 
cases in the literature, suggests that phenylephrine should be avoided in patients with known or 
suspected NAION. 
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Title: The 100 most-cited papers on giant cell arteritis: a bibliometric analysis 
 
Abstract Body: 
Purpose: Giant cell arteritis (GCA), the most common inflammatory vasculopathy in adults, carries 
significant risk of vascular and visual morbidity. Given the rich history and clinical importance of GCA, 
this study aimed to evaluate the evolution of knowledge in the field and to assess the contribution of 
influential publications. 
Study Design: Bibliometric analysis of the 100 top-cited articles on GCA. 
Methods: All databases belonging to the Web of Science platform were searched on May 30, 2021 using 
a comprehensive search strategy with 8 terms mapping to GCA. Two investigators independently 
screened the titles and abstracts of the 300 retrieved publications with the highest number of citations. 
No restrictions were placed on publication date nor type, but only papers in which GCA was the main 
subject matter were included. The distribution of the 100 top-cited papers on GCA among journals, 
countries of origin, publication type, and authors were evaluated. The correlations between year of 
publication with total number of citations and annual citation rate were also assessed. 
Results: The top 100 articles on GCA were published between 1946 and 2018 and were cited a median 
(range) of 229 (153-1751) times. Most of the papers (n=62) were published between 1991 and 2010. 
Publication was in 30 journals, including nine rheumatology journals (n=45), seven general medical 
journals (n=21), three ophthalmology journals (n=8), and eleven journals from other fields of research 
(n=26). Based on corresponding author affiliation, the articles originated from 13 countries, led by the 
USA (n=55), Spain (n=12), and the UK (n=11). Clinical studies (n=73), of which 45 were retrospective and 
28 were prospective, constituted the most common publication type. The median (range) number of 
authors per article was 5 (1-44), and 73 individuals had more than one authorship. Year of publication 
was significantly correlated with annual citation rate (p<0.001) but not with total number of citations 
(p=0.487). The most highly cited paper was the American College of Rheumatology 1990 criteria for the 
classification of GCA with 1751 citations. 
Conclusions: This bibliometric analysis provides insight into the history and evolution of GCA research, 
highlighting some of the most influential contributions to the field. The latest landmark papers may not 
have been identified due to temporal constraints on citation accumulation. Nonetheless, the landmark 
findings of citation classics remain the foundation for our modern understanding of GCA and continue to 
steer investigation into the pathogenesis, diagnosis, and management of the disease. 
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Title: Updated Inventory and Projections for Canada’s Ophthalmology Workforce 
 
Abstract Body: 
Purpose: To update Canadian ophthalmology workforce data and provide future predictions. 
Study Design: Cross-sectional study 
Methods: Information regarding the supply and demographics of physicians in Canada was obtained 
from Canadian Institute for Health Information. Physician training numbers were obtained from the 
Canadian Post-MD Education Registry. Using Statistic Canada population projections future predictions 
about Canada’s ophthalmology workforce were determined. 
Results: In 2019 there were 1,332 ophthalmologists in Canada, representing 3.51 ophthalmologists per 
100,000 population. Provincial distributions varied from 2.25 in Manitoba to 4.5 in Nova Scotia. For the 
population 65+ there were 20.2 ophthalmologists per 100,000. The number of newly graduating 
ophthalmologists in Canada varied little over the past 10 years and is predicted to remain the same over 
the next five years with ophthalmology having the lowest ratio of residents to clinicians in practice for 
any surgical specialty. If the yearly change in ophthalmologists’ numbers remains as the past 10 years, 
the number of ophthalmologists per 100,000 population is predicted to be slightly reduced to 3.36 in 
2068 in a high-growth scenario and increased to 4.28 and 5.32 in a medium- and low-growth population 
scenario respectively. For the population aged 65+, corresponding predicted ratios are 14.7 in a high-, 
16.7 in a medium- and 19.3 in a low-growth scenario. In 2019, 23.7% of ophthalmologists were female. 
Provincial ratios varied from 10.5% in NL to 41.2% in Quebec. The gap in the proportion of female 
ophthalmologists compared to all physicians increased from 4.8% in 1968 to 15.5% in 2019. 
Ophthalmologists’ median age increased from 48 in 1968 to 53 in 2019. The proportion of 
ophthalmologists aged 65+ increased from 12.5% in 1968 to 20.7% in 2019, greater than all Canadian 
physicians (6.5% and 15.1% in 1968 and 2019 respectively). 
Conclusions: Ophthalmology lags behind other physician groups in the proportion of females and the 
gap is increasing. The proportion of ophthalmologists aged 65+ has climbed to over 20% and is higher 
than all Canadian physicians. The annual output of ophthalmology residents has remained relatively 
unchanged. While the ratio of ophthalmologists to total population is predicted to potentially go up in a 
low-growth scenario versus go down in a high-growth scenario, the ratio of ophthalmologists to 
population aged 65+, the predominant cohort treated by ophthalmologists, is projected to drop by 4% 
and 27% respectively potentially creating a challenge to vision care delivery. A small increase in 
ophthalmology residency positions could protect against this. 
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Title: Eye Curriculum: An Innovative Solution to Remote Learning in Ophthalmology 
 
Abstract Body: 
Purpose: The coronavirus 2019 (COVID-19) pandemic has changed the world of education drastically. 
The necessity of utilizing virtual learning, has led to an increased demand for remote learning materials, 
specifically for medical education. Previously, medical students have relied on traditional elective and in-
hospital internship experiences for exposure to various specialties, such as ophthalmology. However, 
restrictions and delays of clinical rotations have created a need for medical students to find learning 
experiences outside of the traditional teaching paradigm. The necessity and demand for remote learning 
materials to aid students at such an unprecedented time is, therefore, critical. Consequently, this study 
describes the development of Eye Curriculum, a free and easily accessible online resource for students 
to use to enhance ophthalmological medical education. 
Study Design: A retrospective analysis on a medical education innovation. 
Methods: A list of useful ophthalmology educational websites was collated through a comprehensive 
search strategy of keywords (ex. ophthalmology, application, online resource) on MEDLINE. Eye 
Curriculum collates all of these resources into a convenient location, made accessible to medical 
students at www.eyecurriculum.com. 
Results: To accommodate all learning styles, the following modalities were included: case studies (18%), 
interactive tutorials (21%), podcasts (9%), readings (20%), practice questions (6%), videos (26%). Original 
materials were also created to supplement existing resources, including educational flow chart and 
treatment algorithms, “Virtual Clinic” mock cases, research summaries about new ophthalmological 
advancements, and a podcast providing advice and insights from ophthalmologists. Only 8 months after 
being launched, Eye Curriculum has greater than 1300 social media followers, and more than 650 active 
unique website visitors from Canada (36.7%), the United States (32.7%), India (4.0%), Mexico (3.3%), 
and Brazil (2.0%). Eye Curriculum continues to grow as a credible and useful educational tool for medical 
students worldwide. 
Conclusions: During a time when curricula and clinical guidelines are constantly changing, the flexible 
nature of a virtual curriculum allows for easy adaptations. Eye Curriculum is an innovation that 
effectively restructured learning outside of the classroom and clinic, an essential modality to be drawn 
upon during the COVID-19 pandemic. 
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Title: Evaluation of the Virtual Introductory Student Course in Ophthalmology: an online structured 
educational program for medical students 
 
Abstract Body: 
Purpose: Medical students report deficiencies in basic ocular disease management due to limited 
teaching time. Virtual education tools in ophthalmology education have not been assessed or widely 
adopted in Canada. This study aims to assess whether a virtual workshop-based course can effectively 
teach ophthalmology to Canadian medical students. 
Study Design: Prospective, survey-based study. 
Methods: Medical students from Canadian medical schools were invited to participate in the Virtual 
Student Course in Ophthalmology (VISCO), which comprised nine virtual workshops on key 
ophthalmological concepts across six weeks and a structured reading list. All participants completed a 
pre-course and post-course survey assessing their comfort with core ophthalmology topics, alongside 
quizzes before and after each workshop. Outcomes included mean difference (MD) in quiz scores before 
and after each workshop, and in confidence level (measured by a 5-point Likert scale) before and after 
VISCO. Independent t-tests were done to compare groups and 95% confidence intervals (CI) were 
calculated. 
Results: 353 participants completed the pre-course survey, and 136 (38.5%) completed the post-course 
survey. Participants’ overall confidence rating in ophthalmology topics increased by 1.05 [95% CI: 0.90, 
1.20] (3.03 to 4.08, p<0.001), with significant increases for every individual topic (p<0.001). Mean overall 
quiz scores improved by 35% [95% CI: 31%, 39%] (43% pre-workshop vs 78% post-workshop, p<0.001), 
with significant improvement in quiz scores seen after each workshop (p<0.001). Qualitative feedback 
identified interactivity, course content, and teaching quality as strengths of VISCO; and suggested that 
future courses include more learning resources and flexible workshop timing. 
Conclusions: VISCO is an effective method of teaching ophthalmology to medical students. Virtual 
learning may act to supplement in-person medical school curricula in ophthalmology during the COVID-
19 pandemic and thereafter. Future studies should assess long-term retention of virtual course content. 
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Title: Current Practice Patterns and Leadership in Canadian Ophthalmology 
 
Abstract Body: 
Purpose: Leadership and leadership advancement are general markers to measure career success. 
Additionally, the leaders in a field shape the directions a profession takes. Historically, medicine has 
been a predominantly male profession with males holding most leadership positions. In recent decades 
there has been a shift towards equalization of male:female admittance to medical school, translating to 
a more balanced gender distribution in medical specialties including Ophthalmology. This trend has not 
yet translated to equalization in leadership roles in medicine. In order to determine where we are for 
leadership in Canadian Ophthalmology, we must first examine the current practice patterns of Canadian 
Ophthalmologists. 
Study Design: Survey collected data including demographics, current roles, practice entitlements, and 
career advancement priorities. Due to the impact of the COVID-19 pandemic, participants were asked to 
provide answers based on their practice in 2019. Participants were asked to identify barriers to attaining 
leadership positions and the impact of COVID-19 on their personal practice patterns. 
Methods: A listing of all Ophthalmologists registered with the Royal College of Physicians and Surgeons 
of Canada (RCPSC) in 2019, was used as the sample population. A listserv was created by searching 
public websites. An email was sent out to the entire listserv with an invitation to participate in the 
survey. 
Results: The RCPSC list yielded 2,015 names (Female 24%; Male 76%). 92 were found to be deceased 
(Female 9%, Male 91%). 694 emails were found publicly online (Female 29%, Male 71%). Of the initial 
responses, 26% were Female and 74% were Male 74% (N=44), average age 60 (35-82), and average 
years in practice 26 (3-50). All subspecialties were represented with 70% of respondents fellowship 
trained. A majority of respondents declared advancement in their career was not important at their 
current stage. 88% of respondents were satisfied or very satisfied with their professional career, and 
76% with their opportunities for career advancements. The main barriers to career advancement were 
work-life balance, lack of support, time, or finances. 
Conclusions: Ophthalmology is a predominately male practiced profession and trends in leadership 
reflect this demographic. Those further into their career are more likely to be satisfied and are higher 
proportionally male. This survey has shown those who are not satisfied with their current career see 
main barriers to advancement are related to balance and/or limitations in support. 
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Title: The effects of the COVID-19 lockdown on Canadian ophthalmologists: A survey 
 
Abstract Body: 
Purpose: COVID-19 has impacted Canadian physicians in numerous ways. Many medical fields, including 
ophthalmology, were not previously equipped to deal with the logistical, emotional, and mental stresses 
of the pandemic. Furthermore, the safety restrictions and public health guidelines changed the way 
many ophthalmologists practiced medicine. The aim of this study is to create a survey to explore the 
potential benefits and challenges that the COVID-19 lockdown has imposed on Canadian 
ophthalmologists regarding their professional and personal lives during March-July 2020. 
Study Design: A web-based survey was created using the online platform, SurveyMonkey. The survey 
consisted of three sections: 1) demographics (general background questions including level of training, 
practice setting, subspecialty), 2) current practice characteristics (current work setting, workload) and 3) 
personal wellbeing. 
Methods: The survey was emailed to all members of the Canadian Ophthalmological Society (COS), 
including 905 ophthalmologists and 220 residents and fellows. Participation in this survey was voluntary 
and all information collected was anonymous. The survey aimed to capture data from March-July 2020. 
Results: A total of 164 responses were collected. The survey revealed that 83.5% of Canadian 
ophthalmologists had a decreased workload and consequently 77.4% of participants reported a 
decrease in their monthly income ranging between a 50 to 100 percent drop. Furthermore, a majority of 
ophthalmologists (63.6%) reported utilizing telemedicine during this time period. However, only 3.7% 
reported their experience using telemedicine to be “excellent” and 14% reported it as “good”. In terms 
of personal impacts, 28% and 37.8% reported having much higher or higher stress levels, respectively. 
Although stress levels were generally increased most ophthalmologists were able to maintain their 
mental wellbeing as 11.0% and 37.8% reported excellent or very good mental health, respectively. 
Conclusions: The professional and personal changes brought on by the pandemic were found to be 
significant in the daily lives of ophthalmologists. Furthermore, the future role of telemedicine beyond 
the pandemic is unclear as ophthalmologists had mixed reviews regarding it's effectiveness in providing 
high-quality patient care. Lastly, although ophthalmologists’ stress levels were negatively impacted, 
there was an overall realistic and hopeful outlook held by many ophthalmologists. Overall, the COVID-19 
pandemic brought forth challenges of which many were successfully overcome, however it also clear 
that ophthalmologists are working and living in non-ideal circumstances with continued improvements 
to be made. 
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Title: Impact of Resident Research in Ophthalmology and its Influence on Future Practice 
 
Abstract Body: 
Purpose: To assess the impact of ophthalmology resident research and its relationship to subsequent 
practice. 
Study Design: Cross-sectional study of 320 residents of Canadian ophthalmology programs graduating 
from 2009-2020. 
Methods: Bibliometric data were obtained for each resident from Scopus. Indices of scholarly 
productivity included number of publications, H-index, m-quotient, and total citations. Demographic and 
career data were obtained from faculty listings and professional and regulatory websites. Career 
outcomes included location and subspecialty of fellowship training and type of ultimate practice 
(academic vs. community). 
Results: In total, 208/320 graduates published in residency. In residency, males published more than 
females (5.4 ± 5.8 vs. 3.4 ± 3.1, p<0.05), and fellows more than non-fellows (5.1 ± 5.4 vs. 3.5 ± 3.7, 
p<0.05). However, these groups had no differences in their scholarly impact. Compared to community 
staff, papers by academic staff during residency were more numerous (5.2 ± 5.7 vs. 3.8 ± 4.4, p<0.05) 
and higher impact (H-index 2.9 ± 2.1 vs. 2.1 ± 1.8, p<0.01). Productivity was not linked to fellowships in 
different subspecialties and countries. Five-year scholarly impact decreased over time (H-index: m = -
0.14, p<0.01) despite stable publication volumes. 
Conclusions: Sex-based disparities exist in resident research involvement. Greater scholarly activity in 
residency increases the likelihood of becoming a future academic ophthalmologist and pursuing 
subspecialty training. However, scholarly activity alone is not a significant determinant of fellowship 
placement. The impact of resident research declined between 2009 and 2020. 
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Title: Canadian Trends in Academic Productivity within Ophthalmology: A Cross-Sectional Assessment of 
Female Representation 
 
Abstract Body: 
Purpose: In the last few decades, there has been a paradigm shift in medicine towards increased female 
representation across nearly all fields. More specifically, female representation within Ophthalmology 
has increased, to the point where ~30% of global trainees and ophthalmologists are female. Despite this, 
there is evidence that this trend does not hold true for representation of female ophthalmologists in 
academia. This is an important distinction as it is well established in medicine that academic productivity 
is integral to career advancement. The present study sought to determine the differences in academic 
productivity between males and females in Canadian ophthalmology. Conference presentation rates and 
time from conference presentation to journal publication were used as proxies for academic 
productivity. 
Study Design: Cross-sectional study using online conference data from 2003-2021. 
Methods: Canadian Ophthalmological Society (COS) annual meeting websites were accessed to collect 
data from poster presentations between 2003-2021. Data was extracted from a total of 1302 abstracts 
and included: author names, sex, presentation date, publication status (published vs not published), and 
time from presentation to publication. Please note that sex was classified based on author name and, if 
needed, exhaustive internet search to identify further information from home institutions or available 
online content. A PubMed search was used to establish if abstracts were published. Following data 
collection, the following were calculated: proportion of female vs male first author presentations, 
gender ratio of supervising authors (last authors), proportion of publications (female vs male), and 
average time to publication following conference participation. Assuming equal variance, one-tailed t-
tests were used to calculate statistical significance. 
Results: First authors for poster presentations were 37% female and 63% male. Of these presentations, 
the proportion of female first authors that went on to publish was 37% and the corresponding 
proportion of male first authors was 38%. Average time to publication from presentation date was 17.8 
months for female first authors and 15.8 months for male first authors. Using the t-test, these results 
were not statistically significant in terms of their difference. Notably, of the total abstracts, 29% had 
female last authors and 71% had male last authors. 
Conclusions: There appears to be no difference at the Canadian level for academic productivity between 
female and male ophthalmologists when assessing conference presentation, proportion of subsequent 
publication, and time to publication. This is promising and may be a testament to the steadily improving 
gender discrepancies within academic ophthalmology, at least on the national stage. However, it is 
notable that the majority of supervising authors (assumed to be last authors) were male (71%), which 
may reflect prior gender gaps in previous generations of ophthalmology. 
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Title: Gender of Award Recipients in the Ophthalmological Societies of Canada 
 
Abstract Body: 
Purpose: To assess the gender distribution of Canadian ophthalmological society award recipients. 
Study Design: This is a retrospective observational study. 
Methods: Award and recipient data collected from the Canadian Ophthalmology Society (COS), 
Canadian Glaucoma Society (CGS), and Eye Physicians and Surgeons of Ontario (EPSO) between 1995 
and 2021 were analyzed. Awards intended for individual recognition, geared towards physicians, and 
whose data was publicly available were included in our analysis. Award recipient gender data was 
extracted utilizing gender specific pronouns from professional web pages affiliated with the recipient or 
a gender prediction program (Gender-API). Main outcome measures were gender distribution by award 
society (COS, CGS, EPSO), award category (education, leadership, research, or lifetime/career), award 
year (1995-2021), and training level. 
Results: 225 award recipients were recorded between 1995 and 2021 for 11 awards across the COS, CGS 
and EPSO. 72% of award recipients were men and 28% were women. The proportion of women 
receiving awards was 19.0% between 1995 and 2003, 22.9% between 2004 and 2012, and 32.7% 
between 2013 and 2021. The proportion of women award recipients within each society varied (P = 
0.043). The COS awarded the largest proportion of women (30%), followed by the CGS (29%), and the 
EPSO (10%). Women received a significantly greater proportion of research related awards (n=60) than 
lifetime awards (n=3) and leadership awards (n=1). Student award recipients had a greater proportion of 
women (55%) in comparison to all other training levels (24%, p less than 0.00099). 
Conclusions: Over the last decade, the total proportion of women recognized by ophthalmological 
societies in Canada (32.7%) has paralleled the proportion of women practicing ophthalmology within 
Canada (28%), however, there continues to exist disparities in recognition based on gender with respect 
to award type, affiliated society, and training level. Further studies in this area should focus on the 
explanations for these gender-based differences. 
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Title: A candid glimpse into the lives of ophthalmologists: The Seeing Clearly Podcast 
 
Abstract Body: 
Purpose: The coronavirus pandemic drastically altered educational opportunities available to medical 
students. Public health measures and restrictions limited the ability to have in-person clinical 
experiences: a critical component of medical education that enhances student exposure and 
understanding of various specialties. For smaller subspecialties, such as ophthalmology, clinical electives 
may serve as a student’s first opportunity to meet and work with physicians in the field. This not only 
assists with the development of a medical student's clinical skills and knowledge but also gives them the 
opportunity to gain insight about the day to day life of an ophthalmologist, motivations for why these 
physicians chose the speciality and gather advice for the future. Ultimately, with little to no opportunity 
to interact with ophthalmologists, the pandemic has resulted in tremendous difficulty for medical 
student’s to gain this insight and adequately explore the field of ophthalmology. This study describes the 
development of Seeing Clearly, a podcast created in hopes of mitigating this challenge medical students 
are facing during this unprecedented time. 
Study Design: A retrospective analysis on a medical education innovation. 
Methods: An extensive search on popular podcast platforms illustrated the necessity for a podcast for 
students to learn from current and future ophthalmologists from a Canadian perspective. A team 
including medical student co-hosts, an ophthalmology resident advisor and staff ophthalmologist 
advisor was established. Various guests were selected to represent different subspecialties, various 
institutions, different ways of practicing, and different stages of an ophthalmologist’s career (ex. 
residency versus staff). Episodes were recorded and distributed to YouTube, Spotify, Anchor, Apple 
Podcasts, and Google Podcasts. 
Results: Within the first 5 months of launching the podcast, a total of 9 episodes with 9 guests were 
released. An average of 97.78 7.14 minutes was spent planning and preparing for an episode, an 
average of 37.44 4.99 minutes was spent filming an episode, and an average of 36.22 5.95 minutes was 
spent in editing and posting of each episode. The average episode length was 22.89 5.15 minutes (7-32). 
Seeing Clearly has had a total of 390 listeners across podcast platforms and 350 views on Youtube, with 
listeners from the following geographic locations: Canada (50%), United States (37%), Germany (4%), 
United Kingdom (2%), and more. The listener age demographics are as follows: 23-27 (53%), 18-22 
(23%), 28-34 (17%), 45-59 (4%), 35-44 (2%), and 60+ (1%). 
Conclusions: Podcasts have become an influential modality to disseminate information, provide 
transparent conversations and engage a large community of listeners. The pandemic has exacerbated 
the difficulty for medical students to gather insight into the field of ophthalmology. Results and 
continued listening of Seeing Clearly over the past 5 months shows its promise in mitigating this 
challenge, providing students with an accessible platform to better explore the field of ophthalmology 
from a Canadian perspective. 
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Title: Effect of COVID-19 on the Canadian Ophthalmology Residency Matching Process 
 
Abstract Body: 
Purpose: The novel coronavirus disease 2019 (COVID-19) pandemic has affected the Canadian residency 
matching service (CaRMS) process for applicants and residency programs alike. This paper reports on the 
perceived effects of COVID-19 on the ophthalmology CaRMS process reported by applicants and 
selection committee members and discusses how any lasting changes may impact future application 
cycles. 
Study Design: This is a cross-sectional population survey of the major parties involved in the 
ophthalmology CaRMS process. 
Methods: Surveys were developed based on previous literature and input from stakeholders, and 
included both quantitative and qualitative components. Two separate surveys were created then 
distributed to all Canadian medical students interested in ophthalmology and all current Canadian 
ophthalmology resident selection committee members. Quantitative questions explored the perceived 
accuracy of assessing candidates and the perceived relative importance of CaRMS application 
components pre- and post- COVID-19. Open-ended questions investigated the perceived advantages 
and disadvantages of a "virtual CaRMS cycle" as well as the perceived barriers to an equitable matching 
process due to COVID-19-related changes to CaRMS. 
Results: A total of 42 Canadian medical students and 19 current ophthalmology residency selection 
committee members completed their respective surveys. Committee members reported a significant 
decrease in the accuracy of assessing six of the CanMEDS roles of applicants when comparing pre- and 
post-COVID perceptions whereas medical students only reported a significant decrease in assessment 
accuracy of four of the CanMEDS roles surveyed (Professional, Communicator, Collaborator, Health 
Advocate). Students and committee members perceived no significant changes in the relative 
importance of all the CaRMS application components post-COVID. 
Many students expressed the perception that the virtual 2021 CaRMS cycle was more equitable overall, 
citing lowered costs of travel and all applicants having equal (no) in-person exposure to other 
ophthalmology programs. While selection committee members feel it is important to identify candidates 
who would “fit with the current cohort” through “personal interactions” and that COVID-19 has 
rendered this more difficult, students may perceive the emphasis on “fit” as a source of inequality. 
Conclusions: Medical students and ophthalmology residency selection committee members 
demonstrate an incongruence in the perceived accuracy of assessing applicants’ CanMEDS 
competencies as a result of COVID-19-related changes to the CaRMS process. Both groups identified 
important advantages and disadvantages to the CaRMS process due to these changes as well as possible 
sources of inequity to the CaRMS ophthalmology application process. These findings may guide how 



ophthalmology residency programs and Canadian medical students alter their approach to the 
ophthalmology CaRMS process in future cycles. 
 

 
 
 

 

 

 
 

 

 

 




